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INDIAN IRRIGATION COMMISSION, 1901-02. 


MINUTES OF EVIDENCE. 


FIRST DAY. 


Lahore, 28th October 1901, 


Witness No. 1— Me. P. J. Fagan, I.C.8., Eevenne Secretary, Punjab aoverr.ment. 


Memorandum J. hy witness, relating to irrigation in the Montgomery District. 


CtJLTUEABLB AND IeeIGAXBD AEEA9. 

1. The needful figures have been given on page 29 of the 
notes prepared by the IiTigation Depa^ tiaenti For some 
leading statistics I refer to Table 1 of the Ga/.etteer (uew 
editiiofi)* The latter'figures are rather out of date now, and 
no account is taken in them of the removal of a portion oi 
the tvans'EflYi .part of the district to Lyallpur. ^ The greater 
portion of thiB was Bar waste, now under irngatioii or 
shortly to become sO from the Chonab Canah Ihe figures 
referred to will, however, serve to show how large a portion 
of the central part of the district is still waste, much or 
which is capable of cultivation under canal irription. A 
description of the physical features of the district will be 
found in paragraph 2 of the Final Settlement Eeport. 

2. So far as Government (Imperial) Canals are ooncerned 
and excluding the new irrigation from the Chenab Canals, 
canal irrigation is confined to the lower lying portion of the 
district bordering on the Sutlej and south of the old bed of 
the Beas. The same is the case with the only private canal 
in the district (Mehdi Khan’s) which irrigates on the south¬ 
west part of the Pakpattan Tahsil. 

The District Board Canals afford Irrigation on either side 
of the Kavi riverain and in the vicinity of the Deg stream. 
These canals will be dealt with in greater detail below. 

3. For some descriptive details of the methods of canal 
and well-irrigated cultivation in the Montgomery District, 
reference may be made to pages 117—122 of the Gazetteer* 
and paragraphs 23—26 of the Final Settlement Report. As 
regards Ais district, it is a point to be borne caretully in 
mind as a matter of capital importance that wells are a neces¬ 
sary adjunct to irrigation from inundation canals, while 
for well cultivation to be really profitable the assistance of a 
canal is most needful. Irrigation from wells and canals is 
very largely intermixed. 

iMPBEtAi Canals. 

4. The imperial Canals of the Montgomery District are¬ 

as') The Khanwab. 

{ii) The Upper Sohag. 

(Hi) The Katora. 

(in) The Lower Sohag and Para. 

(»}, (ii), »nd (Hi) form the Upper Sutlej Inundation Series, 
and irrigate both in the Lahore and Montgomery Districts. 
Some account of them, historical and otherwise, will be found 
on pages 11—15 and 207 and 208 of the Gazetteer and in 


paragMph .3 of the Final Settlement Report, See also 
Nos. VII and IX of the Irrigation Department Notes. 

-drea hgures.—Tbe figures for irrigated area from the 
canals (taken from the Patwaris’ returns) will be found in 
column 4, page 73, of Irrigation Department Notes. 

The quinquennial average np to 1899-3900 is 142,000 
(round) acres. (It does not agree with the average of 
186,618 acres shown on page 29 for the reasons given on 
page 157 in Director of Land Records’ Note.) The corre¬ 
sponding figures for the single years 1883-84 and 1888-89 
were 85,000 and 111,000 acres (round) respectively. There 
has thus been considerable development, due largely to the 
opening of the Lower Sohag and Para in 1887-88. As the 
supply in _an inundation canal is necessarily uncertain, there 
is not an invariable increase of irrigation in a famine year. 
AU_ depends on the volume of the river and the direction 
of its flow with reference to the position of tho head-works. 
Looking to the fact that complete irrigation for the purposes 
of ripening crops from these canals is confined to the ktarif, 
the duty shown in Irrigation Department Statement XVI-B 
compares not unfavourably with other canals. See, how¬ 
ever, (i) in tha next paragraph. 

6. Future developtnenf.—While I was in the dietriet, a 
new rajbaha from the right bank of the Para Branch of the 
Lower Sohag and Para was in contemplation. It would 
supply irrigation to an extensive tract north and north-west 
of Pakpattan. It is, I understand, now under construction 
or just about to be so, as sanction of the Government of 
India has just been received for the project as well as for 
another distributary. So far as my experience goes, much 
could be doue for the greater security and development of 
irrigation from these canals by—■ 

(a) improvement of the head-works, if possible, by the 
provision of weirs, etc., with a view to ensuring a 
less varying and more abundant supply in these 
^ canals; 

, (5) by the straightening and curtailment of the number 
of village water-oonrses. 

With reference to (a), one of the main drawbacks to these 
canals is the danger of the supply failing at a critical time 
in the kharif .irrigating season. As regards (i), in many eases 
two adjacent villages will have separate water-courses run¬ 
ning parallel for long distances from adjacent heads on the 
canal bank. This possibly prevents dispute as to irrigation, 
but obviously involves extensive waste of water by ev^apora- 
tion and percolation, which would be avoided by having a 


Mr, Fagan. 
28 Oct. 01. 
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Mr.FaCjan. single joint watpr-coarse. A considerable increase in duty that of the Upper Sutlej Inundation Series, is low as compared 

T" would, I think, be secured by this improvement. I am not with most other Government canals ; this is shown by the 

28 Oct. 01. aware how far, if at all, these, suggested improvements have low iuoidence of capital cost per ousec of supply and per acre 

' been definitely held in abeyance owing to wont of funds. So of average irrigated area (stages 47—50), In the case of the 

far as I am aware, no definite projects have been framed with Upper Sntlej Series this is, no doubt, largely due to the fact 

reference to them, hut see paragraph 6 of No. IX of Irriga- that the canals were in existence before British rule, though 

tion Department Notes. they have been very extensively renovated since. The sime 

7. Financial details .—The professional details required applies in a minor degree to the Lower Sohag and Para 

under this head will, no doubt, be furnished by the officers of Canal. 

the Irrigation Department. I invite attention to the excel- Taking the figures given in stages 49—68 of Statement 
lent Statement No. XVI-B in the Irrigation Department XVI-E, we obtain the following result : — 

Notes. The capital account of these canals, more especially 


Lower Sohag and Para 
Upper Sutlej Canals . 


AtSBIOB or LABI 10 XEAES. AteBAOB of LABI IBIB, 


f 



(- 


—1 

Net profit. 

Capital cost- 

Rate of 
profit. 

Net profit. 

Capital cost* 

Bate ot 
profit. 

Es. 

Rs. 

Per cent. 

Rs. 

Rs. 

Per cent. 

•53 

10-2 

6-3 

1-0 

10-3 

100 

•54 

4-6 

11-7 

•65 

4'4 

14'7 


They show, I think, that the canals under reference are 
financially productive, and they compare favourably with the 
results on most of the major perennial canals. The improved 
rate of profits during the last three years is due largely to 
the imposition of a fluctuating canal-advantage land revenue 
rate, the proceeds of which are treated as indirect canal in¬ 
come, Prior to the recent re-assessment, the canals were not 
receiving credit for all the income produced by them. The 
figures given in paragraph 4 of Irrigation Department Note 
VII and pafagiaph 6 of No. IX apparently include direct 
income only. At the quinquennial revision of water (oocu- 
pier’s) rates, it will, I anticipate, be found possible to raise 
those at present in force, and this should still further increase 
the rate of net profit. In connection with the above, refer¬ 
ence may be made to paragraphs 106 and 107 of the 
Final Report of the recent settlement. I can only reiterate 
the remarks there made as to the liberal treatment of these 
canals in the matter of funds. 

8. Flahi The discharge and supply figures given 

in stages 3-11, Statement XVI-E, in Irrigation Depart¬ 
ment Notes, columns VII and IX, indioate that the rabi 
supply cannot be separately calculated. This is, of course, 
due to the canals being inundation canals, which give under 
ordinary oiroumatanoes full irrigation for the kharif harvest 
alone, while for the rahi they can provide only a watering or 
two preliminary to ploughing and sowing. The only me¬ 
thod of increasing the rabi supply is by constructing a weir 
or undertaking improvements of the head-works short of this. 

9. New fTojects.—ki regards the Sutlej Riverain— 

(а) There is, I believe, a considerable field for the develop¬ 
ment of irrigation in the south-west part of Pakpattan (see 
end of Irrigation Department Note at page 29, and also 
No. XXXVIll at page 141). A properly designed canal 
would irrigate not only many of the more remote riverain 
villages which have of late years been largely deprived of 
river floods, but also a considerable waste tract which used in 
former days to he watered by the Beas and by branches or 
creeks of the Sntlej. The tract under reference is much in¬ 
tersected by old nullahs (see pages l7-19_of the Gazetteer), 
audthis would perhaps cause some additional difficulty and 
expense in the construction of a canal, but it is, I consider, 
by no means an absolute bar to the project. 

(б) The Lower Bari Doab Canal Project, which intimately 
concerns the Montgomery District, is dealt with in 
No. XVI of the Irrigation Department Notes. The Bet tracts 
referred to therein are, I understand, those on either side of 
the high central ridge of the district (see map attached to 
Final Settlement Report) and the dry channels of the Beas 
on the south and the Sukhrawa on the north. 

Most of the area to be commanded by the projected canal 
would under irrigation be fairly fertile and productive, 
but a good deal of it, especially in the_ central ridge, is 
largely impregnated with alkali salts, which, for a time at 
least, would hamper cultivation. 


Some of them were in my time little more than river-cuts 
or water-courses of a respectable kind. I had not much 
direct connection with the canals while I was in the district, 
and Mr. Kitohin is more competent to speak about them 
than I am ; but my impression is that they did not receive 
at all adequate credits in respect of income really created by 
them, much of the latter being fl actuating land revenue. 
It is, I understand, under contemplation to provincialize 
these canals. I am inclined to think that the step would 
be a sound one. The supply iu the Eavi is precarious, and 
in all probability expensive excavation of new heaijp will 
be required from time to time, and this would, I should 
imagine, be somewhat beyond the means of the District 
Board in its present impoverished condition. If the Ravi 
District Board Canals are provincialized, there will be little 
scope for District Board enterprise in connection with 
canals iu that part of the district; while the Sutlej side 
is already fairly completely occupied by the Irrigation 
Department, and will be entirely so if the Pakpattan Canal 
project is developed. 

Pbivaib Canals. 

12. There is only one important private canal in the 
district, namely Mahdi Khan's. Some description of it will 
be found in the appended extract paragraphs 2, 6, and 9 
from a report prepared by me as Settlement Collector 
(No. 1457. dated 21st November 1898). In former times 
p ivate enterprise was largely directed towards the excavation 
of olihars or water-courses from the rivers (see page 15 of the 
Gazetteer), They are very numerous on the north of the 
■Ravi in the jieighbonrhood of Kamalia. They cannot claim 
to be considered canals. In view of the projects deal with 
above, I do not think that there is likely to be much, if any, 
field for private enterprise in canal construction in the 
future. 

Well Ieeioation. 

13. Well Irrigatieu in the Montgomery District is to a 
very large extent an adjunct to canal irrigation, or rather 
the two are mutually intor-dependeat. A well, especially 

. in the Bar tracts, which is unaided by canal water or river 
spill, has not much attraction for the local cultivator. 
Apart from an extension of canal irrigation, there is, I con¬ 
sider, little prospect of any ma'-ked increase iu the number 
of wells. Such increase as has oeourred in the past has been 
mainly in connection with canal extensions in the Sutlej 
Tahslls. The depth to water in the wells, of course, varies 
largely. In the Traus-Eavi (Reohna) Bar tmot it averages 
about 40 feet, but in some cases rises to 70 feet or more. 
In the Bari Ooab Bar it varies from an average of 35 to 
one of 60 feet in different portions of the tract. In the 
lower lying tract near the rivers the limits are 20 and 30 
feet, or an average of 26 feet. The abaudonmen t of wells 
is generally dne to (1) migration of tenants, (2) serious 
damage to the well cylinder or collapse of the w®ll. Cause 


Peovinoial Canals. • 

10. There are no Provincial Canals in the district, except 
the Hojiwah, the head of which is on the Mooltan border 
and irrigates in that district. 

DisiEict Boaed Canals. 


11. The District Board Canals are mentioned on page 29 
of Irrigation Department Notes and also in Note XLII 
on na<ie 151 of the Collection. Some description of them 
will be found at pages 7-10 of the District Gazetteer. 


(1) is the most frequent one. The average annual area 
irrigated per well varies from 10 to 20 acres in the Eavi 
Tahsils and from 20 to 30 on the Sutlej. In all tracts, but 
more especially of course those not touched by canals, the 
efficiency of well cultivation depends largely on the rainfall. 
The cost of erecting a masonry well varies from Rs. 260 
to Rs. 550. Further particulars about well cultivation and 
construction will be found at pages 117—-122 of the 
Gazetteer. I must apologize for several defects in this note. 
It has been prepared at very short notice and under great 
pressure of work. 
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Appendix to Mr. Fagan’s memorandum on the 
Montgomery District. 

Extract paragraphs S, 5, and 9 of Ittter No, 1457, 
dated. 21st November 1898, from P. J. Faqan, 
Esq., Settlement Officer, Montgomery, to the 
Settlement Commissioner, Punjab, 

2. The grant of Chah Meltdi Khan or Faisabad. — 
Under instructions from the Financial Commissioner con¬ 
veyed in Senior Secretary’s No. 6944 of 25th August 1880, 
to Commissioner, Mooltan, the Deputy Commissioner of 
Montgomery in ids No. 297 of 24th September 1880, to the 
Commissioner of Mooltan, submitted proposals for a grant 
on lease of 4,000 acres of Government waste land in the 
Montgomery Tahsil to Faiz-ul-Hassan, retired Extra Assist¬ 
ant Commissioner and then Chief Judge in the Baha walpur 
State. The Financial Commissioner made detailed recom¬ 
mendations regarding the grant in Ids Secretary’s No. 436 
ol 2nd May 1881 to the Secretary to Punjab Government. 
The grant in the form of a lease was sanctioned on the 
oonditioDS proposed in Punjab Government No. 657 of 16th 
May 1881, to the Secretary to Financial Comnnssioner. 
The conditions b» to assessment were that for the first five 
years the grant was to be rent-free; for the second five 
years an annual rent of Es. 250 ; and for the third five 
years one of Es. 600 was to he charged. For the last five 
years the lessee was to pay whatever assessment should be 
imposed at next settlement plus a malikana calculated at 
15 per cent, on that a.ssessment. In case of no new assess¬ 
ment having been made, a vent of Ks. 750 was to be charged. 
The lessee was to be permitted to excavate and oomplcte a 
private canal £rom the Sutlej within five years from the 
date of the execution of a lease ; Government retaining 
power to appropriate wilhont compensation and to take 
under Us management such canal on the expiration of the 
lease. Shortly after the grant had been sanctioned, and 
before any lease was executed, Faiz-ul-Hassan died, and his 
son and heir Muhammad Hassan agreed to admit Muham¬ 
mad Mehdi Khan to a share in the grant which had been 
sanctioned for Faiz-ul-Hassan. This arrangement was sane- 
tioned in letter No- 3110 of 26th April 1882, from Senior 
Secretary to Financial Commissioner, to Commissioner, 
Mooltan, it being understood that the names of Mehdi Khan 
and Muhammad Hassan would both be entered in the deed 
of lease as jointly and severally responsible for all the terms 
and stipulations thereof, A formal lease was accordingly 
prepared and executed on the 17th of July 1882. The 
lease is for 4,000 acres, and contains no detail of the shares 
of the co-lessees. It gives a right of pre-emption, and 


expires in kharif 190S. The grant is now known as Chak Mr. Fagan', 

Mehdi Khan or Faizabaa. _ 

_ 6. The private inundation canal. —The private inunda- 28 Oct. 01. 
tion canal referred to in the lease was constructed within _____ 
three years from the date of the lease. The length of the 
main canal is about 19 miles; near jthe boundary of Chak 
Mehdi Khan it divides into two branches, 4| and 6 miles 
long respectively. The canal irrigates both grants. Its 
head is on the Sutlej at the village Eahmani Malkana, and 
before reaching the two grants, it passes through a consider¬ 
able number of Bet villages, hut the irrigation which they 
receive from it is mostly by jbalWrs. Irrigation is also 
received by several of the estates of the Bar Circle which are 
ill the vicinity of the grants ; this is also to a eonsiderable 
extent carried on by lift. The bulk of the flow irrigation 
IS in the two grants themselves. The map attached to this 
report shows the position of the canal. The lessees, who 
are also in possession of the canal, charge water-rates for 
irrigation from it in estates other than the grants. These 
rates are per aere of mature crop : — 


Eg. A. P. 
2 8 0 
2 0 0 
18 0 
18 0 


KUe. 

Til and cotton .... 

Other kharif crops . . . 

Rabi crops .... 

Lift irrigation is charged at half rates. 

9. Future management (f the cuswaf.—Government is 
entitled to take over the canal without payment of compensa¬ 
tion on the expiry of the lease of Chak Mehdi Khan. A 
professiona survey and inspection of the canal by the 
officers of the Cana Department will, no doubt, be neoessary 

betore It can be fully decided whether it will be advisable 
to do so. Apart from possible professional objections, I 
consider that its appropriation and management by Govern¬ 
ment will be distinctly beneficial, and that an extensive 
development of canal irrigation in the Bar tract will be 
found to be quite possible. Ghulam Jilani Khan, the eldest 
son of the late Mahainmad Mehdi Khan, has stated explicitly 
before me that he has entered into no arrangements with 
other persons securing their irrigation from the canal for 
any period in excess of one year. 

I am strongly of opinion that, if and when the canal is 
taken over by Government, some recognition of the fact 
that the canal was constructed by the lessees should be 
made, though they, of course, have no legal title whatever 
to compeMation. This might take the form of remission 

of one-half or higher proportion of the water (occupier’s) 
rates, which will, no doubt, be imposed on all land held by 
the heirs ot Mehdi Khan for a term‘of five or ten years. 


Memorandvm II on the Shah Nahr Canal, Iloshiarpur Distriet, 


Some account of the history of the Shah Nahr Canal will 
be found at page 15 of the Iirigation Department Notes, 
and at greater length in Punjab Government Proceedings 
[Revenue and Agriculture (Irrigation)] for August 1890, 
Nos. 8—14, for November 1890, Nos. 1 and 2, and for 
March 1891, Nos. 9—11. The canal has been managed up 
to date under the arrangements described in the above 
papers. Proposals for modification in certain directions 
are under consideration, and will be noticed below. The 
present Manager is Gurcharan Singh, son of Kharak 
Singh. He is, I understand, to be called as a witness 
before the Commission. 

2. The canal is in reality of the inundation type, hut even 
after the river has subsided, a fair supply of water is avail¬ 
able through the cold weather and practically up to the next 
flood season. Irrigation is thus possible all the year round, 
hut very little water is taken for the rabi (see below). The 
head of the canal is near the village of Sariana on an old 
bed, or creek of the Beas, which connects with that river a 
considerable distance above the head near the village of 
Changarwan. This old creek is for practical purposes a part 
of the canal, and a considerable portion of the annual cost 
of maintenance is incurred in connection with its clear¬ 
ance. The work is diificult and expensive, as the led of 
the creek consists largely of boulders. 

3. The canal traverses the northern part of the Mnkerian 
Tahsil. Irrigation is confined almost entirely to the kharif: 
a good deal of sugar-cane is grown. Very little water is 
taken for rabi sowings. Rice is a chief crop in the kharif, 
and uniiTigated wheat is extensively sown in the rabi on 


the rice fields; its germination and early growth is, of 
Muise largely helped by the moisture left by the rioe crop. 
Very little gram is grown on the lioe. 

4. Tlmre are village distributaries or water-courses 

(nalasl tiom the main canal, the bed width of which near 

Its head IS 50 feet and depth 12 to 15 feet. At the tail near 
the village of Unehi Bassi the width is some 6 feet. Katoba 

outlets are used in the water-courses, and dams are allowed 
in front of these. On the main canal the outlets are gene- 

ally pakka, and no dams are allowed. ° 

6. I give below figures for the last six years for areas iu 
tur^’—° and expend!- 

Area Area „ 

irrigated, assessed, "Sceipts. Expenditure. 


1890-91 

1 ^ 4-95 

1895- 96 

1896- 97 

1897- 98 

1898- 99 

1899- 1900 




Rs. 

Rs. 

7,146 

6,963 

4,426 

1,411 

Not available. 

f 4,826 

6,086 



C 6,061 

5.219 

10,803 

10,161 

7,273 

6,253 

10,608 

10,442 

4,821 

5,107 

11,388 

11.076 

10,096 

5,232 

11,651 

9,709 

6,420 

5,203 


The figures for 1890-91 (paragraph 6 below) are added 
for comparison. The difference between columns 2 and 3 
represents failed area. 
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Receipts and charges are accounted for in the Provin¬ 
cial accounts under— 

Major head —XXX and 43—Irrigation, Minor 
Works and Navigation. 

8ub head~\a charge of Civil Officers. 

Detailed Shah Nahr Canal. 

The total receipts under tho head XXX—Irrigation for 
the nine years ending 1898*99 from 1890*91, when the 
canal was taken over by Government, have been Rs. 51,665, 
giving an annual average of Es. 6,741; the corresponding 
figures for expenditure are Bs, 41,797 and Es. 4,666. 

6. The canal was taken over by Government for manage¬ 
ment and maintenance in 1890 under a formal deed of 
agreement with the owners, which will be found among the 
papers quoted in paragraph 1 of this memorandum. 
Though not expressly provided in the agreement, it has been 
laid (Town by the Punjab Government that the income 
realized by Government under head XXX should cover 
expenses of management and provide a surplus for exten¬ 
sions and improvements. Proposals are under consideration 
for securing that this intention .shall be more fully carried 
out in future than it has been in the past. 

7. The correspondence regarding the proposed extension 
of the canal referred to at page 95 of Irrigation Department 
Notes will be found in Punjab Government Proceedings 
[Eevenue and Agriculture (Irrigation)] for September 1899, 
Nos. 16—25, and ditto for August 1900, Nos. 11—22. It 
has been found that the excess of provincial income over ex- 
penditure since the canal was taken over has been considerably 
greatef than was at first thought to be the case, and a further 
reference on the subject of the construction of the Singhowal 


Mem-orandum HI (Financial) on 

1. Tlie two main classes into which Irrigation Works are 
divided for finanoial aud account purposes are 

(1) Productive Works,.dealt with under Budget Heads 

XXIX and 42, 49. 

These are also called Major Works, 49 is a major 
head of capital outlay under expenditure not 
charged to Eevenue. 

(2) Minor Works, dealt with under Budget Heads 

XXX and 43 ; the latter is a head and expenditure 
charged to Eevenue. 


Distributary is now under the consideration of Government. 
It has been recotn'taended that rice cultivation on the exten¬ 
sion should be prohibited ; and that no contributions should 
be accepted from the would-be irrigators from the proposed 
extension. 

The present Dhamianwala Distributary (of whioh the 
Singhowal vviil be an extension) is an old hala dug some SO 
years ago by the people of the village of Dbamian. They 
are not co-sharers on the canal. Its head is at Bhamnal on 
an upper reach of the Canal. The extension is much desired, 
and will be of much benefit, more especially if rice cultiva¬ 
tion is prohibited. 

8. Other extensions of the canal are, I think, possible in 
the shape of two distributaries from the right bank: one 
with its head near Budhabar and running towards Bbangala 
and the other with its head lower down the canal near 
Mukerian. These projects have not yet been worked out; 
they would perhaps irrigate annually 800 and 500 acres 
respectively. 

9. Further measures for the improvement of irrigation 
from the canal would include a system for compelling the 
clearance of village water-courses (nalas) and the establish¬ 
ment of warbandi arrangements. The lifter is, of course, 
not easy on an inundation canal, and paragraph 12 of the 
agreement, under which the canal was taken over, also 
increases tho difficulty. The Minor Canals Bill, when it 
becomes law, will probably facilitate the decision of these 
questions and other cognate ones. 

10. The water rate which can be levied from irrigating 
co-sharers is limited to Re. 1-6-0 per ghumao (= •759 
acres). The rate at present is Ro. 1-2-0 taken from co¬ 
sharers and non-eo-sharers alike. A oousiSarably higher 
rate than Re, 1-6-0 would, I think, be taken from non-co- 
sharers, and an enhancement In thoir case can be made at 
any time. 


Imperial and Provincial Canals. 

effect until the expiration of ten years from the opening of 
these works, or sooner, at the option of the Local Govern¬ 
ment, At present all direct receipts from Major Irrigation 
Works are wholly Imperial under the terms of the onrrent 
Provincial contract. It is, I think, for consideration 
whether some of the existing Major Irrigation Works should 
not be provincialized on tho lines laid down in paragraph 8, 
Chapter XI of the report of the Finance Committee, quoted 
above. 

The Major Works at present in existence are :— 


There is, however, a Class (S) Protective Irrigation 
Works, the cost of the construction of which is dealt with 
under Major Head 36, subordinate to Famine Belief and 
Insurance, such expenditure being chargeable to Revenue. 
These Protective Works may be classed as Major Works or 
Minor Works, 


I.—Swat River canal (Protective). 

II.—Western Jumna, including Sirsa branch (Pro- 
dnetive). 

Ill.---Bari Doab canal (Productive). 


2. Works classed as Productive (1) above are, in the 
first instance at any rate, wholly Imperial. The effect of the 
rules in Chapter XV of the Public Works Department Code 
is to forbid the construction of a Productive Work directly 
from Provincial Funds. See especially articles 2124—2128, 
2130. Local Governments, however, may play an important 
part in the initiation of snoh works. See articles 2136j 
2139—2148, 2151 and 2162, Public Works Department 
Code, and the financial arrangements during construction are 
to some exteat under their control (articles 2146—2150). 
Ai'tioIei2153 contemplates the provinciaiization of produotive 
AToiks. The last article and articles 2161 and 2152 rep^- 
diice the order contained in Government of India, Fiuatioe, 
Kesoltttlon No. 2009, dated 23rd March 1878. But the oper¬ 
ation of the latter two articles has been rendered some¬ 
what easier for Local Governments by the recommendations 
contained in Volume II, Chapter XI, Section B, page 289 of 
the Eepoit of the Finance Committee of 1886 (oirfe para¬ 
graph 4 of Final cial memorandum by Mr. Laville, Assistant 
Secretary, Financial, to Punjab Government, and the papers 
quoted by him). The system of provinciaiization has been 
adopted in the case of the Jhelum canal and of the Sirsa 
branch of the Western Jumna canal, but it will not taka 


IV.—Sirhind (Productive). 

V. —Chenab Canal (Productive), 

VI. —Jhelum {Productive}. 

VII, —Lower Sohag and Para (Productive) (Inun¬ 

dation). 

VIII, —Sidhnai (Productive) (Not perennial). 

3. Minor Irrigation Works are («) Imperial, (5; Provin¬ 
cial. The financial rules regarding them are contained in 
Chapter XIX -of Public Works Department Code, articles 
2204—2211. They can be constructed by Local Govern¬ 
ments subject to the above rules and to those contained in 
Chapters XVI and XVII. 

Funds for Minor Irrigation Works are .provided from 
revenue, and not from loans ; and in the case of Imperial 
Works, .at any rate, this appears to lead to curtailment of 
the means required for extension and improvement. See 
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paragraph 2 of a Memorandam on Irrigation of Riror 
Yallays by the Honourable Mr. J. Wilson, Settlement Com- 


Major Irrigation Works {Imperial) 


Minot Works {Imperial) 


Minor Works {Provincial) 


miggioner. The following Bgiires for the last two complete Mr Faaan 
years illustrate the point 
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Year, 


Direct receipts. 


1899- 1900 

1900- 1901 

1899- 1900 

1900- 1901 

1899- 1900 

1900- 1901 


Bs, 

1,26,31,784 

1,36,37,486 

8,94,368 

8,99,291 

41.428 

1,89,735 


The Minor Imperial Irrigation Works of the Province 
are:— 

I-—Upper Sutlej Inundation Canals. 

II- ^Lower Sutlej and Chenab Inundation Canals, 

III. —Indns Inundation Canals. 

IV. —Sbahpur (Imperial) Inundation Canals. 

V.—Mnzaffargarh Inundation Canals. 

VI,—Ghaggar Canal. 

The Provincial works (Minor Works) are detailed in the 
statements appended to Mr. Laville’s note, and will be dealt 
with below. 

4. Of the Minor (Imperial) Irrigation Works Capital and 
Eevenue Accounts are kept [article 2205 {a). Public Works 
Department Code] for all except No. V above, for whieb only 
Kevenu© Accounts ar© kept. There should therefore, as 
regards proposed extensions and improvements, be no diffi- 
oulty in forecasting financial results. Article 2209, Public 
Works Department Code, provides for further capital ex¬ 
penditure on this class of works, which, so far as this 
Province is concerned, are all inundation canals. The point 
tor decision is whether such works ate sufficiently profitable 
to justify the expenditure of borrowed capital on them, 
ibat they have been so in the past, there can, I think, be no 
doubt. At present they have to compete with the lar-^e 
perennial canals, and this will be increasingly the case in. the 
future as the contemplated large schemes are carried out; 
still there must, I think, always continue to be a fairly wide 
field for irngation in the Punjab riverain tracts, and reason¬ 
able expenditure of borrowed capital or more extensive ex¬ 
penditure than at present of funds derived from revenue 
will, I believe, be found remunerative; and beyond this there 
IS the consideration of our moral obligations to the riverain 
land-owners whom our perennial canals injure directly, 
whatever may be the indirect benefits which they derive 
from them. 

6. Mr. Laville has dealt with the subject of Provincial 
canals in his Memorandum, and he has given most, if not 
all, the information required by paragraph 3 of the Memo¬ 
randum issued by the Commission. There is little for me 
to add. Further information is also available In the Irri¬ 
gation Department Notes. 


DiBEOI EIFBJTDIHIBil. 


Capitol. 


44.97,371 

46,16,888 

64,099 

40,861 

1,620 

14,481 


Working 

expenses. 


Bs. 

38,78,492 

40,40,843 

13,31,906 

13,25,839 

28,316 

73,686 


Total. 


Rs. 

83,76,863 

85,57,726 

13,86,005 

13,66,700 

29,836 

88,567 


6. The limitations which exist in regard to the exn»n 
diture on the construction of Irrigation Works by LmuI 
Governments have been indicated in the opening sentences 
of paragraphs 2 and 3. Such works must be Minor Works 
and paid for from Revenue. * 

189(5 Provincial contract in 

Government of India, m response to an appeal 
fiom the Local Government, allowed the eatimatelof prospec¬ 
tive annnal expenditure under Head 43 to be fixed at the 
prospective total amount of annual leceipts under H^ad 

Rs estimate of 

R8. 72,000_ based on the actual expenditure of the period 
of the PreTions contract; but as noted by Mr. LavillT at 

abtntnf Government has not been 

able to take advantage of this concession owing to unforeseen 
expenditure on plague and famine. I agree with Mi-. Laville 
the that the Provincial contract system does not, on 

toe vvbole, operate to discourage the application of available 
Piovmoial surpluses to the construction of Minor Irrigation 
Works. It is to the interest of the Provincial Government 
to so utilize such surpluses, otherwise they may have to be 

surrendered at the end of toe period o/theVZ Jt] or 
absorbed in the arrangement of the next contract. This 
last consideration would tend. I think, to discourage the 
undertaking by the Local Government of large schemes 

inasmuch as 

the contract period may terminate in that interval aud the 
surplus Provincial Funds intended for expenditure on the 
work disappear in the manner noted above. I think that it 
w uld be well that at the tme of passing a new contract 
the existence of any such large current Irovineial Irri- 
IndiT should be borne in mind by Government of 

vJ' i‘®® ‘‘ advisable to apply 

Provincial Funds to the construction of Irrigation Works 
my rep^ would be that it certainly is so in the case of 
Minor Works. for Major Works borrowed capital is 
needed, so that the present arrangements referred to in para¬ 
graph 2 above must be maintained so far as they are oon- 
eerned. Even in the case of a local debenture loan the Local 
Government acts merely as the Agent of the Government 
of India (article 2126, Public Works Department Code). 


{T%e 1 understand, Mr. Fagan, you 

are Financial and Revenue Secretary to the Government of 
the Punjab P—Yes. 

2. Q. What districts have yon served in in the 
PunjabP— In Montgomery. 

3. Q. Have you bad any experience of famine relief 
works ?~No. 

4. Q. Yon doubtless had a good deal to do with District 
Boards P—Yes, a fair amount, more especially in the Dis¬ 
trict of Hoshiarpnr. 

6. Q. Do you think that they could be usefully employed 
in the control of minor canoilfsp—!No. My impression is 
that District Boards are not qualified to deal with irriga¬ 
tion questions. I think they could only deal with them 
under professional advice from the Irrigation Department. 


They have not tho means or permnnel. needful for running 
canals on approved professional lines. The Ii-rigation 
Departmeri^t is the proper agency, and the District Board 
Gugnt cont«ut itself with nominal control. 


Os foi, are there not a good many useful minor irri* 
gation works which practically want little or no scientific 
suprvision ?—In Montgomery there are a good many I 
did not, however, have much to do with them in that district. 

but Mr. Kitohin will be m a position to say more about it! 

I understand from him that, partly owing to the fact that 

District Board funds are run down, they really have not the 
means to carry them on. They were originally constructed 
by the District Board, and the alignment in many eases is 
wrong and impairs their efficiency. I don’t think District 
Hoards can do much except perhaps merely as pioneers, 
ihey cannot manage works on anything like a scientific 
system. 
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7. Q. I snppnse their powers of oo-operation are not very 
great ?~My_ esperience has been that it U rather difficult 
to get District Boards to take much interest of their own 
accord unless they are suitably induced. 

8. Q. I understand generally that in the Punjab rabi is 
tbe obiof crop P—Yes, iu most districts j certainly in 
Montgomery. 

9. Q,. What is the rainfall of that district P—The 
average is about 9 to 10 inches for the last ten year-s. 
For the last two years there has been practically nothing 
at all. 

10. Q. Then the kharif crops raised in that district are 
from the inundation canals P—Yes. 

11. Q. They don’t trust to rainfall P—No, except in old 
beds of nullahs which receive drainage from higher levels. 

12. Q. What are the chief kharif crops P—Cotton is 
the main crop, a little make, a large amount of cha/rri for 
fodder, and a certain amount of moth aud pulse. 

13. Q. Is there much rabi grown in Montgomery 
DistrictP—A considerable amount, much of it helped by 
inundation. When they get the first water from the inunda¬ 
tion canals in September, the ground is ploughed, and 
sowing takes place later on. 

14. Q. Then the inundation canals generally dry up P— 

Yes. 

16. Q. Do they count on the cold weather rains for 
ripening the crop P—Yes, and also on wells. 

16. Q. Would there bo a great extension of kharif 
if more water were given P—"Yes. They probably would 
extend cotton cultivation. I don’t think all the water would 
be devoted to extension of kharif. It would be devoted to 
tbe extension of rabi as well. 

17. Q. I suppose cotton is per acre the most valuable 
crop?—Yesj 1 think so. 

18. Q. You say wells are always used to supplement 
irrigatiouP—Yes. It depends a good deal on the relative 
efficiency of the canals. Where the well supply is a low- 
one, I would say the canal helps the well. 

19. Q. It must require a large number of wells to main¬ 
tain iirigation started by the canal. What is the irrigatiou 
per well P—I suppose in the Sutlej Tahsils it would run to 
sny thirty acres with plenty of canal water to start with 
and winter rains. 

20. 0,. Supposing inundation canals ran dry by Ist De¬ 
cember?—They would then depend on wells altogether. 
Provided they had good moisture for sowing and fait winter 
rains, they can do that. 

21. Q. Are they yjaHa wells P—Yes, Praotieally all of 
them. There are a certain number of Jhelars on the river 
bank for lift irrigation and also on water-courses. 

_ 23. Q. Are the agiicultural classes generally in a posi¬ 
tion to go on making wells P Do they want help from 
Government P—They take a certain amount of tahavi from 
Government iu Montgomery. 

23, Q Do you consider any change necessary in the 
matter of giving assistance P-1 think if the to/baui proce¬ 
dure were simplified and the borrower could get his loan 
more promptly, it uiight encourage their resort to Govern¬ 
ment assistance, and I think now, seeing the new legislation 
we have, they w,ill probably resort to it more. 

24. Q. What assistance is it reasonable for Government 
to render P—In Montgomery I don’t think there is much 
obance of extension, unless canals are also improved and 
extended. There are many wells which receive no help from 
them. They depend for that on rain, and this is not a very 
profitable form of agriculture. Extension of well irrigation 
must wait upon that of canals. 

26. Q. It is proposed that the Bari Doab canal should 
command that district P —Yes ; mainly. 

26. Q. The Shah Nahroaual in Hoshiarpur is under the 
Deputy Commissioner P—Yes, be has been formally appointed 
Executive Engineer under the Canal Act. So far as is 
practicable, distribution is largely dona by the Manager. 
Though Government has taken over tbe canal, so far as is 
possible it is run by the people themselves. 

27. Q. Would you suggest a greater interference on 
the part of the Canal Department in the canal P—I have 
noted points, hut I think on the whole, as far as actual 
m^agement goes, it would be better to run it on tbe present 
linSk, 'When it comes to undertaking extensions—I mean 
enbstantial extensions—then 1 would suggest it being under 
more scientific control. 


28. Q, It Would be easy to lexa xji Engineer’s 
services P—Yes. 

29. Q. But would joa suggest it being put under more 
rigid rules P —I think it is not necessary. 

30. Q. Would it be popular P—I think not. The canal 
irrigation is not a burning question. Of course, we have a 
fairly good rainfall, so 1 think under the circumstances 
perhaps any further interference would not he advisable. 

31. Q. Yon refer to a Minor Canals Bill P—That is a 
Provincial measure. It has been sent to us by the Govern- 
inent of India for amendment, and requires a good deal of 
redrafting. The main lines are to enable Government to 
assume the management and eontrol of private canals under 
reasonable terms. It will be some time before it becomes 
law, 

82. Q. You think something of the sort necessary P_ 

Yes. 

33. Q, Turning to your Montgomery experience, I see in 

paragraph 3 of your note you suggest, as far as yonr expe¬ 
rience goes, that much could be done for greater security to 
irrigation by improved head works and weirs P—Yes. 

34. Q. Of course, that would entail a very heavy 
outlay P—The weirs would, certainly. 

36. Q. Are there any masonry bead works? —Not to 
these canals. 

36. Q. You say in para. 13 of your memorandum that the 
abandonment of wells is due chiefly to migration of tenants. 
Do you mean that the land goes out of cultivation till a new 
tenant is procuredP—Yes._ In the Chenab Colony there is 
a great demand for land, jnst as in Montgomery there is 
rather a great demand for tenants. 

37. Q. The population is very sparse ?—Yes, in the cul¬ 
tivation which adjoins the Chenab Canal. The Chenab Canal 
Lad great effect in takiog away teuants, 

_ 38. Q. Then if the improvement of the Bari Doab Canal 
« earned out, would that remedy the state of affairs ?— 
Yes, tor a time; for tenants would pour into Montgomery. 
rLo shortage of tenants would still, however, continue until 
the tract fiUed up. 

39- Q. It would throw the interior of the district into 
better couditiou ; of course, there would be perennial irriga¬ 
tion P—1 think tenants would be attracted away to the new 
canal. 

40. Q. But, on the whole, the effect of the new canal 
would be to bring the greater part of the Central Bari Doao 
under cultivation.. It would be doubtful whether the canal 
would pay P -As far as the district itself went, certainly. 
^41. Q. I Suppose it would increase the food supply ?— 

43. Q. {Mr. Higltam ).—Do you think there would be any 
objection on the part of the people to tbe amalgamation of 
the wateroouraes proposed in jour memorandum ?—I think 
there would. Mr. Bellassis, the Executive Engineer, who 
undertook a good deal of that with a certain amount of 
success, met with eonsideiable objection from the people. 
They like two waterouuises, which prevent possibility of 
dispute. 

43. Q. Whatever has been done, villagers have not had tp 
pay for it ?—Yes, they have, for those constructed at the 
cost of Government. These are village watercourses. 

44. Q, When they are amalgamated, do villagers have to 
do them or Government P—It was just being undertaken 
when I left. I understood a number would he amalgamated. 
They were told in future water would not be supplfed nntii 
this had been done. 

46. Q. At their own expense f—With recovery, of course 
from them. ’ 

46. Q. That would make it unpopular P—Yes, exactly. 

47. Q. The inundation canals have suffered from the 
working of the Sirhind Canals P—I have heard complaints 
on that score. 1 do not know that it has been satisfactorilv 
establisbed. 

48. Q, As far as tbe Bari Doab is concerned P—I can’t 
say I have gone into tbe question very fully, but 1 don’t 
think anything to a very remarkable degree as far as 
Montgomery is concerned. 

49. Q, When were you settling the district P—From 
the beginning of 1894 to 1890. 

60. Q. How did the irrigation of these canals compare 

with what had been recorded in the previons settlement ?_ 

There was an increase as compared with the previous settle¬ 
ment made in 1873-73. ^ 
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51. Q. Do you know if there was an inoi'jase in the 
latter halt of the settlement period ?—I could not say 
■without looking up figures, i think there was a fairly unj* 
form inorease. One has to bear in mind that the Lower 
Sohag and Para are new canals. Of course that would make 
comparison still more difficult. 

62. Q. What is the extent of the salt land ?—I could 
not say what the area is around Montgomery itself. There 
is a very considerable extent elong the old high bank which 
bounds the central portion of the district and below that. 

63. Q. 11 is called rcA —Yes 

64. Q. The salt would probably be washed out by irri¬ 
gation ?—I have not had experience of it, but without some 
sort of subsoil drainage it would not be washed out perma¬ 
nently ; it would be washed down and with evaporation 
would come up again. 

66. Q. Have you had any famine relief work in the 
Montgomery district ?—Not in my time. There was a 
scarcity at the end of 1897-98, and an attempt at test 
works, but people did not come to them, and no famine 
relief works were opened. The people of the distressed 
part went across the river to the Ohenab Canal where they 
either cultivated themselves or got temporary cultivation 
from Government. 

66. Q. Mr. Wilson-~l see you estimate that the cost 
of a pakka well varies from Its. 260 to E,s. 560 ?—Yes, 
taking the whole district. 

57. Q,, What is the average cost of a pakka well P— 
The depth varies very much, f should say trom Ks. 250 to 
Rs. 300 in the riverain tracts. 

58. Q, What would be the increase of produce due to 
the oonsiruntion of such a well if commanded by a canal f— 
So far as the revenue rates go, the revenue would increase 
from lO or 12 annas per acre to Us. 1-6-0 or Ks. 1-7-0. 

59. Q. You mean the net income of revenue to Govern¬ 
ment ?—Yes. 

60. Q. What benefit would Government derive in 
increase of land revenue from the construction of such a 
well costing Ks. 800 in such a tract ?—I should say on an 
average, 10 annas an acre cropped to Rs, 1-6-0, that is 
speaking of the Sutlej Tahsils. 

61. Q. What would be the area cropped by such a 
well ?—Assisted by canal irrigation, on the average, from 
25 to 30 acres Would I'eoeive well water. 

62. Q. The land revenue would be increased by Rs. 18 ; 
12 annas would be an outside estimate of the average .s'— 
Yes. 

63. Q. How soon would Government obtain that 
increase P—Nut till the next settlement. A new well being 
constructed, the cullivatiou which got canal water would 
pay the canal rate, but would not pay anything more on 
account of well irrigation. 

64. Q. Would Government necessarily get it at the next 
settlement and what about the protective lease P—It would 
not gel it at all events until the current settlement had 
expired, not until the expiry of the protective lease. 

65. Q. Government would then obtain an increase of 
18 rupees of laud revenue from each well constructed by a 
private owner ?—Yes. 

66. Q. Are occupier’s rates charged on the Sutlej 
canals P~Yes, 

67. Q. Are they charged on the matured area ?—^Yes. 

68. Q- Would the construction of a well lead to an 
increase in the amount realizable as occupier’s rates by 
increasing the matured area P—-Yesf 

69. Q,. Could you give any estimate?—I should not 
like to give one straight away. 

70. Q. Land revenue rate is also assessed on canal 
irrigation ;that is, on the area sown ?~Except in years of 
widespread failure of canal supply or an extensive failure of 
winter rains. In that case it was arranged that remissions 
should be given for failed crops. 

71. Q. Still, generally speaking, the canal rate is assessed 
on the area irrigated with the help of canal water, but 
increased by the construction of a well P—To some extent; 
because there would be a feeling that if, a well is there, it 
would help to ripen the area sown. 

72. Q. The construction of a well would lead to an 
increase of the area matured. The financial benefit the 
Government derives from it is not only Ks. 18P—Ks, 18 
is an outside limit. 


73. Q. What would you take as an average ?—Put 
perhaps at its, 15 to its. 18. 

74. Q. And in addition to that there is an immediate 
increase, not inappreciable, from occupier's rates ?—Yes. 

76. Q. If that is so, it is a very profitable financial 
transaction to have new wells made P—Yes, where there are 
canals to assist. 

76. Q. Would it not he financially profitable to Govern¬ 
ment to incur a certain amount of expenditure in order to 
get more wells made io such tracts P—I think so. 

77. Q. Is there any difficulty in getting Government 
money to lend out as iakavt advances. Is the grant, given 
by Government, sufficient for the advances desired P—As far 
as the districts of Montgomery and Hohtak are concerned, 
I have not experienced difficulty. At Hoshiarpur there is 
not much demand for well construction. In certain districts 
there has been difficulty, but I have not exact figures. 

78. Q. Have you seen Mr. Laville’s figures? The Punjab 
Government have cleared Ks. 40,000 a year on its takavi 
system. That is net profit to the Provincial Government. 
On the present footing, would it not lead to further profit if 
the amount granted were largely increased ?—Yes. 

79. Q. Would it not be advisable to reduce the rate of 
interest so as to absorb the net profit which Government 
makes ? - Taking the total loans of all kinds into account, 
there is nothing available. There is a deficiency. 

80. Q. In the Montgomery District you say that a 
have been deserted, especially on the 
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wells 


nti mber of 
Ravi P—Yes, 

81. Q. Do yon think they will be taken up again?—1 
think that witli the a-ssistanoe of tho District Board canals 
they might be set to work again. 

82. Q. Is there much room for improvement in the 
Montgomery District?—On the Lower Sohag and Para 
there is considerable room for more wells in canal-irri¬ 
gated land. 

83. Q. If takavi were allowed without interest, would it 
add much to the extension of wells P—Yes. One of the main 
difficulties in the past about the wells has been that the 
zemindar goes to his baniah for his domestic expenses, and the 
baniah with this grip on him compels him to come for agricul¬ 
tural loans also. I am certain, if he could get loans without 
interest, it would not be any the less inducement for him 
to go to Government. 

84. ^ Q. Do you think that on the whole it would be advis¬ 
able for Government to grant takavi for the construction of 
wells free of interest P—As far as extension of cultivation 
and profit to Government go, 1 don’t think there can be 
much doubt about it. 

85. 0,. In your slatement here you say that the Sohag 
and Para canals have earned a net annual profit in the last 
three years of 10 to 14 per cent. Do you tbiuk that they 
are given sufficient credit for what they bring in to Govern¬ 
ment P —They have not in the past, but since the new 
assessment I think they get a fair credit for the income 
they actually create ; and they should continue to do so, 
for the occupier’s rates are revised from time to time. 

86. Q. Are they given any credit for cesses ?—No. 

87- Q. Should they not be given credit ?—Yes, theore- 
tioally they should. 

88. Q. As far as those two tracts are concerned, if it were 
not for inundation canals, there would be no cultiva¬ 
tion at all P— No. 

89. Q, The net profit of 10 to 14 per cent, is not an 
exaggeration P—No. 

90. Q. It is a financial profit to Government ?—It varies 
from vear to year. Lately they have not shown a very high 
rate of profit, 

91. Q. They are very profitable as a speculation P—Yes. 

92. Q. In the Montgomery District do you think that 
canals could be further extended so as to give something 
approaching this profit P—Yes. There will be very 
keen competition. I mentioned this point in my financial 
memorandum. There is still a very considerable field for a 
fairly remunerative investment of Government money. But 
the canals have now to compete with perennial canals, and 
we can’t afford to lose sight of the fact that an inundation 
canal alongside a perennial canal can't be as profitable as an 
inundation canal with a perennial canal nowhere near it. 

93. Q. When you were settling the Montgomery district, 
had the Chenab canal been developed P -Moac of the time. 
1 was settling Montgomery at the beginning of 1894 and 
end of 1898. 

c 
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94.. Q. Ag compared with things before, bad the tracts 
improved or the reverse?—They certainly did not improve. 

95. Q. Owing to what cause P—Largely owing to decrease 
in Sailub and still more to desertion of tenants and owners 
to the Oheaab canal. 

96. Q. There was a decrease in the Sailah ?—Yes ; largely 
due to the Bari Doab canal, but also, I think, to the channels 
of the river having straightened. 

97. Q. What is the condition of the Eavi villages now 
compared with when yon settled them a few years agoP-“ 
They have deteriorated still more. 

98. Q. What has been done by Government to make this 
np to them in the way of assessment P—The assessment has 
been made more fluctuating. _ What fixed assessment there 
was has practically been abolished and canal irrigatron ^has 
been extended to the high lands above the river, and I believe 
considerable grants of land have been given to the people 
on the Goveriiment land. 

99. Q. Does that completely compensate them for the 
iiiinry they have gulfered from the opening of the large 
canals ?—Yes. 

100. Q. Doe.s it put them in as good a position as they 
wore before ?—ITobably—pecuniarilj; bnt they (the 
zamindars) prefer flood irrigation and easy cultivation. 

101. Q. Do you think that anything could be done to 
restore the prosperity of the riverain villages P—i think 
that, if the inundation canals, at present under the Di.striot 
Hoard, were improved, it would to some extent improve 
their condition. 

102. Q. Is the District Board in a position to improve 
tliein P—I think not. From Mr. Kitehin’s memorandum 
it appears that their income largely depends on fluctuating 
income, and it has fallen very low ; the District Board is 
practically ■bankrupt. 

103. Q. Is the Provincial Government likely to advance 
funds for improving the-so canals P—Tbat depends largely on 
plague and famine, which have taken away all our snrplns 
funds. 

104. Q. Are there not sufficient funds for it from 
borrowed capital P—■ I doubt it. 

105. Q. How many lakhs would be required P—It would 
he (iiflioult to say. I doubt whether it would pay to bor¬ 
row for the Eavi canals ; for the Sutlej it would prohably 
yay. 

106. Q. {.Mr, Majaratna),~la the villages just referred 
to, when was the assessment revised P—The new assessments 
were revised in 1894, then I had to revise them again 
at the end of 1895, and even since then I have extended the 
area of fluctuating assessment. 

107. Q. What reduction was made in assessment P—The 
llnotnating assessment depends on the area matured. 

108. Q. What reduction was made in the rate per acre ? 

_You can’t consider the rate per acre; the actual area 

varies very widely. 

109. Q. Was no relief granted P—A great relief was 
gra-nted because the former assessment was fixed. 

110. Q. what was the proportion of matured area com¬ 
pared to the former area on which the assessment was fixed ?— 
In the Qugera Tahsil in 1856 the cultivated area was 86,000 
acres ; at the settlement of 1872-1873 it was 66,000 acres ; in 
1896-1897 shortly after my revision it was 48,000. 

111. Q. The assessment on those P—I have not got the 
fiirnrea just now. The settlement of the first was Rs. 71,000, 
aUhe revised settlement of 1871-72 it was Rs. 78,764, then it 
was Es. 68,000. The second one is 48,000 acres, Ks. 58,000 ; 
on 6,000 acres no relief has been given The Bs 71,000 was 
fixed ; the Bs. 68,000 was a largely fluctuating assessment; 
it was not a fixed assessment. 

112. Q. I don't see what relief has been given ?—The 
relief is in the elasticity. In the old system they paid 
wuether there was a crop or no crop, subject to certain 
reductions in the case of continuous failure. 

113. Q. (Mr, Ibbetson). —I understand what you really 
mean is that the area under cultivation has been decreased, 
not that the area actually cultivated has deteriorated; you 
give full relief as compared with the reduction P—Full 
relief as far as the assessment goes. 

114. Q. Might you not go further P The cultivated area 
which you settled at a fixed assessment included fallows, 
whereas the area on which you take your fluctuating assess¬ 
ment is the matured area P—The figures I gave were for 
that area. I have the fallow area as well. 


115. Q. Mr, Bajarafna, —^You refer to wells supplement¬ 
ing canal irrigation. Are snob lands liable to pay the same 
rate as other Dnds not possessing the advantage of a well 
supply ?—The land that does not have a well and merely 
depends on canal irrigation merely pays as far a.s canal reve¬ 
nue goes. If it has a well in addition, it pays canal advan¬ 
tage rate for the area over which the canal water is taken and 
something in addilion for the well, I am taking the case 
of an old well in which the period of exemption has expired. 
Of course, if it is a new well dug during the teina of assess¬ 
ment, np to the time when the protective lease expires, 
there can be no increase, 

116. Q. Supposing he sinks s well two years before settle¬ 
ment ? - He will then get 18 years before the new assess¬ 
ment is introduced. 

117. Q, The assessment will be framed at the end of 
two years ?—It will not be enforced until 18 years have 
expired, 

118. Q. Are there many wells independent of canals ?_ 

Ooniparatively very few. I could not give exact figures. 
They are in what we call ‘Bar' tracts outside the river 
valley. 

119. Q. (The President), —I understood you to say the 
owner of a well in the riverain tracts depends on the canals, 
and, were it not for the canol, would not thick it worth his 
while to make a well for irrigation?—That is the case. 

120. Q. Can yon give the nutnber of wells in the ‘Bar’p 
— I could not give exact figures; the wells are very scanty 
compared with wells in the riverain tracts that get assist¬ 
ance from the canal. 

121. Q. (Mr. Ibbetson).— Til comeback to District Board 
manegeuient : Supposing the financial diftioiilty can be got 
over, would you then say tlmt District Board manage- 
men-t should be recommended or not as compared with the 
Government management as regards efficiency, impartiality, 
and popularity P— We should gain by District Board 
management in popularity, but lose in efficiency. 

122. Q, By popularity I don't moan popularity with the 
District Board, I mean ■with the people'? — I think we 
should probably gain ; we_ should have to depend on the 
Deputy Commissioner being constantly in a position to 
supervise matters and settle disputes on the spot. 

123. Q, Why should that be a more popular manage¬ 
ment ?—It would certainly be a batter means of irrigation. 

124. Q. As to impartiality, have you ever heard anything 
as regards the distribution of water under District Board 
management P Is there a possibility of one man being better 
supplied than another P —I think there is a groat possibi¬ 
lity. It would have to be watched and checked very care¬ 
fully. 

125. Q. Have you heard any complaints of that sort ?—I 
have not bad practical experience of working a District Board 
canal. In Hoshiarpur I liad complaints on that score, 
although, of course, many of them were without founda¬ 
tion, 

126. Q. On the whole, would you prefer it or not P—I 
think there is a useful field for District Boards in the 
management of works which are not of any great im¬ 
portance. In a way, I regard a District Board as a pioneer. 

127. Q, It is, I understand froin Mr. Kitohin’s note, in 
practical management far from successful, You will see 
a reference to this point in paragraph 9 of his note. Have 
they a very oonsideffible area of irrigation ?—Yes. The 
Mamunke embankment came to grief in the last flood, 

128. Q, How does the Deputy Commissioner manage P 
Is it nominally management by the District Board, 
but really by the Deputy Commlsaioner P—Yes. 1 ought 
to explain that Mr. Kitehin came to the distriot before 
1 loft. 

129. Q. What legal powers have the District Board and 
the Deputy Commissioner in the management of the 
works P—None. 

130. Q, Will the Minor Canals Act give them any power? 
—I don’t think that the Minor Canals Act will he applied to 
District Board canals. 

Mr. Wilson ,—It was certainly intended that it should. 

131. EYfMess.—The thing is at present rather in the air 
the Act is to be redrafted. At present it applies only to 
canals taken over by Government. 



MINUTES OE EVIDENCE. 


11 


182. Q. {Mr:IhbeUon).—ls it advisable that legal power 
should be given P—Yes. 1 don’t know whether it is neoes 
sary for District Boards to have very extensive powers, 
though they should have a certain amount of power in settl¬ 
ing disputes. 

133. Q. I notice that Mr. Kitobin. condemns private 
management absolutely. Do you agree P—Yes. 

134. Q. Why is it necessary that Government should take 
over private canals P —1 think they should be taken over in 
the ease of mismanagement. 

135. Q Do you think that any legislation giving an 

owner power to recover or allowing Government to recover 
fov iiim is iioc 8 ssary ?—It is not so much a of 

i-eoovery as of unfairness and quarrels among proprietors. 
There is a great diversity of interests. On the Mahdikhan 
Canal there is no difficulty in recovering dues. 

136. Q. You say private Chen's are very numerous on 
the north of the Ravi; will they be superseded if there is 
large increase of irrigation ?—There would be if these canals 
were extended. 

137. Q. What is a cSor It is simply a out from a river. 

138. Q. When you say “ private,” do you mean owne^ 
by individuals or by villages P—Some by individuals and 
some by villages. 

139. Q- Taken by men who have grants of land ?—Yes. 

140. Q. How do they work ?—With a good flow from the 
river they have managed to do a very considerable amount of 
irrigation. 

141. Q. Is the work of construction well done ?—Yes. 

142. Q. It is done cheaply?—The cash spent is not 

extensive. 

143. Q. As regards maintenance, are there any difficulties 
about that P—No, the silt is cleared by the owner. Where 
the chars belong to the village, the length Is distributed 
according to the level of the chars, and each shareholder is 
responsible for a certain length. 

144. Q. Does that work well P—Yes. 

145. Q. You have never heard of any pronounced diffi* 
oulties about them P—Not ou the private chars. 

146. Q. Is there any outlay ?—Very probably there would 
be a certain amount. It would be lessened by takavi 
grants. 

147. Q. Do you think that, if Government extends irri¬ 
gation from inundation cantils considerably, the extension of 
the wells necessary to supplement it will keep pace with it ? 
— There may be difficulty about capital. 

143. Q. What is the life of a well P—Forty to fifty years 
with a certain amount of repair required in that time. 

149. Q. (Mr, Wilson). —Are they built with lime and 
masonry ?—Yes. 

160. Q. (Mr. Ihbetson ).—I suppose that, when the Lowet 
Sohag and Para Canals were made, the same difficulty was 
experienced as regards the desertion of villagers. They went 
off to the better supplied lands F—I don’t think there was 
any noticeable migration. 


151. Q. You have no experiences to give P—Tn the years Fagan. 

1873 and 1873, when these inundation canals wore taken in ■ - 

hand, there was a drain of cultivators from the Upper Sutlej 38 Oat. 01. 
riverain, but that had certainly righted itself when 1 came ' 

in 1895. 

152. Q. In what tract?—In the Sutlej river. 

163. Q. I think under the Punjab rules 30 years is the 
extreme limit- of exemption from enhanced assessment on 
private improvements. Do you consider that sufficient ?— 

I should say it was for the generality of cases. It depends 
on the cost of the well and the depth of the water, 

154, _Q. IQ exceptional cases is there power to lengthen 
the period P—I don’t think so. I never came across a ease 
of the kind. 

155. Q. Supposing a man builds a well, what security is 
there that be gets his exemption P —The main security is that 
these are all revised at the time of assessment. A list of new 
wells is made out showing the date of construction and all 
particulars about it, and the fixed revenue is distributed. 

153. Q, Does the systeni work successfully P—Yes. 

167. Q. Ig there not a similar exemption for tenants who 
have spent money ?—Speaking of Montgomery, it is very 
rarely that tenant,? ever do spend money. 

158. Q, With regard to the takavi rules in the Punjab, 
they only take security on the area to bo cultivated ?—Yes, 

There is no collateral security required. 

169. Q. Has the security to be registered ?—It is not for¬ 
mally registered. A memoraudum is sent to the Registry 
Office and filed. 

160. Q. He does not 
officer P—No. 


appear before the Registration 


161. Q, Is there any provision for accepting the joint 
personal security of the owners of a village ?—Yes, that is 
done. 

162. Q. There is a provision for it P—It is very seldom 
done. Bat there is provision for it. 

163. Q, Is there in sinking wells any great likelihood of 
failure ?—No ; spring wells are rare, and the supply being 
mostly by percolation from the rivers and from tie canals, 
there is not much likelihood of failure. 

164. Q, What do you think of the scheme of Government 
undertaking actual coustnietion of wells and recouping- 
itself by a rate on the area irrigated ?—1 think that is a 
matter for consideration j the ana .gement would be fairly 
popular. 

166. Q. Why do you think this scheme would be popu¬ 
lar ?—I don’t think the zamindar would think much about 
it. He would have his well. 1 doubt if Government would 
be prepared to take it on. 

166. Q. Well-irrigation depends very much on the 
supply of bullocks; in these years of drought has the well 
irrigation been restricted owing to want of fodder for the 
bullocks and the dying of bullocks P - Yes, in the ease of 
wells that are not assisted by canals; that is one advantage 
of canal irrigation ; it enables fodder to be grown for bullocks 
ill the Mari/'withoat well irrigation, 


Witness No. 3.— Saedae GuechaBan Sinoh, Landowner, Hoshiarpnr District. 


Was examined by Mr. Ibbetson regarding the management 
of the Shah Nahr Canal in the Hoshiarpur District. Witness 
said that the private management had not been a success. 
There were constant disputes, and there was no increase of 
cultivation, so we handed the canaTs over to Government. 
There was not much trouble at first and while irrigation was 
confined to Mssadars or shareholders ; but when the canals 
were extended and ghair-kissadars or" non-shareholders got 
water, they frequently refused to pay or delayed in paying 
their water-rates. The occupier’s rate charged is Rs. 1-2 
per ‘ghumao' (, acre), of which 8 annas is paid to Govern¬ 
ment for clearance and maintenance : 8 annas goes to the 


shareholder ; and 2 annas to the maliks. There are 400 or Sardar 
600 shareholders and 3 maliks- No iucrease of irrigation g* 
is possible in the area now owned by the shareholders ; it Ninofi 

is nearly all irrigated. Any increase would be in lands held _' 

by nou-sbareholders. Except in dry years, there is oiiough gg Qet 01 
water to allow of extension of command. Both shareholders ‘ 

and non-shareholders pay the same rate. The non-ahare- 
holdei's should pay more. Both Government and the 
shareholder would benefit by any increase in the rate levied 
on the uon-.stiarehold 0 r. Shareholders would not object to 
extension, provided that, when water is scarce, they should 
have the first lien on it. 


Witness No. 3.— Captain J. G. Cbosthwaite, I.S.C., Settlement Officer, Dera Ismail Khan. 


Memorandum by Witness. 


1. The Daman canals belong to two classes 

(1) “ Kalapani ” or perennial flow from hill streams, 
mainly distributed by artificial channels. 

(2) “Nuz ” or flood water from hill streams conveyed 
in their natural beds and connected ravines. 


3. (1) Kadapani or perennial flovi .—The system of Kak- Captain 
pani irrigation is described in paragraphs 11—19 of the Crosthicaite, 

Final Settlement Report, and a further mention of the - 

subject will be found in paragraphs 241, 243, 246, 888 , and 28 Oct. 01. 
389. This information, however, is partially incorrect 
owing to subsequent changes. 
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The Tank THshil, which oontaing the most important 
Kalapani area, is much intersected by water-courses and 
ravines. The greater part of the former are natural channels. 
The Tank and Gomal Kama send their water down partly 
by artificial and partly by natural channels. But a flood 
may convert an artificial channel into a deep ravine, or a 
donoeit of silt may reduce a ravine to a narrow water-conrae. 
The main channels are, however, fairly permanent ; though 
as the “ Nnz ” or flood water also enters them, they are 
liable to considerable change. 

3. Zam Gomal. —^This channel naturally tends southward, 
where it is known as the Luni. Near its debouehment 
from the hills its waters are caught by a dam and thrown 
into the Khanwand. Any heavy nuz or flood carries away 
this dam, and the whole supply flows into the Gaudapur 
Cirole. The Khanwand joins the Rod Narsas, a natural 
channel, in which it is carried until it reaches the Waran 
— a purely artificial oliannel—and the Kaur. The water is 
here divided between the two. The Kaur is described in 
paragraph 248 of the Settlement Report. The Waran 
crosses the Kiriani “Kbad” or ‘‘Nullah,” on the Kiriani 
aqueduct, built by Major Macaulay in 1881. Before the 
construction of tliis aqueduct, the Waran was nflt a perennial 
canal. The Waran, still proceeding north-west, passes under 
the Tank Road and sends down a distributary channel 40 
miles to Dera Ismail Khan City and Cantonments. The 
main channel then expands itself in a net work of small 
distributaries in the villages immediately beyond the Tank 
Road. Blow at head varies from 130 cuseos to 30 ouseos. 
The Waran in any heavy flood breaks, and its water is 
wasted. The lands on its left bank are some 6 feet higher 
than.those on the right. Tnis is due to the continuous 
deposit of silt above. If the second scheme referred to 
hereafter of building a weir at the Ratti Kumar be adopted, 
this lower area watered by the Zam could be also raised, 
aud this constant danger averted. 

4, Zam Tank. —The Tank Zam would, if left to itself, 
disperse its waters in six separate natural channels. Three 
of these—the Sidki, Chua, and Lohra—are used to distribute 
its Kalapani or perennial supply, and a supply of water is 
turned into each by a systemlof dams at the mouth of the 
pass. The three distributary channels, though natural to 
begin with, are carried on as artificial outs. The flow at the 
bead varies from 60 ouseos to 20 cusecs, 

6. System of irrigation. —The system of irrigation from 
these channels needs some description. All cultivation is 
carried on in bunded or embanked fields, fiaoh village has 
a net work of ohannels leading from the main distributaries. 
Bach circle has speoific rights in the water, but the internal 
distribution is according to the revenue assessed on holdings 
and villages. The upper villages on the Gomal Zam receive 
a certain proportion each of tlie flow. The lower villages on 
the Gomel and all the Tank Zam receive the whole flow by 
turn for a fixed period each—a system known as the “roll” 
from the list of turns, or roll of villages. 

6. Other Kalapani ohannels. —To the south of Tank the 
following Kalapani channels exist:— 

Zam Daraban. | Zam Ohaudwan. 

Vehoa Zam. 

These ohannels leave the hills immediately to the west of 
the towns whose names they are known by, and only 
irrigate the areas belonging to those e.states. They are 
entirely managed by the owners of these estates, and rights 
in them are most coj.plioated.- 

7. As regards the Kalapani system, there is little doubt 
that expert advice might suggest gome Improvements. But 
the rights in water and the system of cultivation would not 
allow of any general plan of improvement being adopted, 
even if it were otherwise possible. The furtlier complication 
that the same ohannels carry perennial and flood water, with 
totally conflicting rights in each, has also to be met. If 
the present system be carried out carefully, and due atten¬ 
tion given to such points as embanking the Waran, closing 
new khads which have formed and preventing waste of 
water, there seems no necessity for special measures. The 
quantity of the supply decreases annually with the increase 
of cultivation within the hills, and the total area cultivated 
is not of sufficient value to allow of expensive measures. 
But if the Ratti Kumar scheme be feasible, the Gomal Zam 
could still receive a full supply. That scheme cannot aid 
the Tank Zatn. The sketch map attached shows rouglily 
the line of each Zam or Kalapani channel. 

8. Organisation and records, —The organization which 
carries out this system is desih'ibed hereafter. It may be added 
here that while the lights and methods of distribution are 


oon.staiit sources of dispute, yet full material and Tecurds 
exist fur their disposal- Practically beyond those sfjecified 
rights the Deputy Commissioner is the final disposer and 
organiser of the system. Ttie staff maintained for direct 
supervision of the irrigation cost Rs. 2,886 per annum. 
The total area of arable land affected by the Kalapani in 
Tank amounts to 171,149 acres, of which 81,123 only is 
cultivated and the average area of matured crops amounts 
to 43,807 acres paying revenue in Hs. 77,104. The present 
cost of repairs done by zamindai's and labour on dams may 
be pnt at Rs. 10,000 per annum. 

9. (2) “ Nus ” or flood water. —The whole of the Daman, 
as the enclosed map shows, is covered with ravines and 
water-courses carrying the flood water from tlie hills to the 
Indus Valley, The Daman itself is built up out of the silt 
brought down by these. The system of dam irrigation 
is described in paragraphs 12—14 and 399—401 of the 
Pinal Settlement Keport. The ravines or nullahs w'hich 
bring the water down from the hills are known as “ Rods.” 
The most important from north to south are as follows 

(1) The Takwara. | (,3) The Luni. 

(3) The Gomal. j (4) The Vehoa, 

(5) The Gudh. 

10. The Tahwara, —This channel collects all the drainage 
from the semi-circle of hills forming the northern boundary 
of the Tank Tttlisil. The eacohment basin thus formed has 
a diameter of 24 miles, and the whole length of the Rod is 
close oil 50 miles to the point north ot Dera City, where its 
escape water falls into the river. Bor the first 20 miles 
of its course the main channel is wide and sandy, and much 
of the bed is cultivated The d ims on it are long, low ones 
which are used mainly to irrigate the kaeheha or low land.s 
in or adjoining its bed: this' usually lies much below the 
level of the suiTOuuding country. On its reaching Takwara, 
the Rod forks and the right brunoh is oaught by a bund, 
and aa artifioial eut tuken out. This work is also due to 
Major Macaulay. The volume of water in this Rod is nevoi* 
Large, and owing to the width and sandy nature of its bed 
the floods last a very short time. At present the lower 
villages have suffered very much from ravines which have 
formed during the last 15 years. B it .VI r. Gee bad prepared 
plans for silting up these, and if these are acted on, the 
lower villages will improve a great deal. 

11. The Gamil Rod issues from the northern end of the 
small range of the Ratti Kumar Hills. The old channel 
silted up, and Major Macaulay, in order to aid the villages 
injuriously affected, had the old Aiim Kot Channel cleared, 
thus bringing a share of the Luni water into the Gomal. 
This has rendered the Gomal Rod of greater importance 
than it was at settlement. Brom the l.atti Knmar the 
Gomal flows 14 miles due east, and then in a more sontheriy 
course some '30 miles till its tail waters just reach tlie 
villages west of Dera City. Its main irrigation lies on the 
left bank. Veiy little land on its east receives water. It 
is closed by a succession of (.landis or dams of which the 
legal esistenoe is a matter of record. The Gomal could 
with the Luni he vastly improved by tlie Ratti Kumar 
scheme, described hereafter in detail. The lower villages 
have here also suffered from ravines newly formed. A dam 
to be known as Qandi Dadiwal in the south should prevent 
these increasing, and silt up those already formed. 

12. The Lani (3) is the most important Rod in the 
district (see paragraph 388 of the Final Settlement Report). 
Until it reaches the Paiwal Dam, no irrigation is possible 
fx'om it. The bed is up to this point of considerable width 
and depth. The Paiwal turns the Luni water into the 
month of the Shakh Ro'Ha, which passes north of Kulaohi. 
Here the water is intercepted by a series ot dams of which 
thefiist are Gatta, Barwala, and Khubazai. The Harwala 
closes the old Roda KhuU which had become a khad ; and 
tbe water passes down the Khad Kbubazai, and falls into 
the main channel below Sadd Brahim. From thence south¬ 
ward the Luni follows its old course, being held up at inter¬ 
vals by dams. Below Saggu, at Sadd Sarkari there is a 
great danger of its breaking into the Bawan Rod on its 
south. Seventeen of the 30 dams are resarfled as directly 
under Government so far as their management is concerned. 
The others, the villages themselves arrange to construct. 
The main scheme to improve this Rod would be the Ratti 
Kumar one. There are also a bad series of ravines in the 
south which need closing in Tikkau and to the south of 
Khutti. The Rod is in all some 66 miles long. Its sources 
lie outside the district. 

13. Remaining hill streams,—Oi the remainig hill 
streams the Vehoa is the only one of much importance. 
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The_ “ Kalap ” In it reaches Vehoa only, and that estate 
receives no flood irrigation. So long as. the Eod runs above 
the old bank of the river, Jalluwali alone reoeives irriga¬ 
tion, East of the “ Knr,” or old river bank, the Kcd turns 
southwards and its waters are held up by a series of low 
dams. It finds its way into the Dera Ghazi Khan District, 
with which the tract it waters is now to be amalgamated. 
The Gudh is also a stream that needs mention. It has 
hitherto not been worked to advantage. A new dam planned 
by Mr. Gee close to Musazai would much improve it. 

14. System of “ JVuz ” irripatioa.—The^system of irriga¬ 
tion with “ Nuz ” water is as follows :— 

From above each dam “ Khulas ” or small channels which 
feed the village systems of irrigation take off. Each 
village manages its own internal distribution and the con¬ 
struction of the Gandi on which that system depends. The 
irrigation records cwniain elaborate provis ons for every 
possible contingency. The general arrangemenis, however, 
vest entirely in the Deputy Commissioner. Ho has to 
arrange for the re-eieotion of dams, frequently in the flood 
season itself. Ail larite dam- which affect more than the 
mere irrigation of a single village or which are protective 
works are under his immediate control. He fixes the date 
of building, and arranges for supervision, the number of 
yoke required, and alters the viLage quotas if necessary. 
Hut the management of smaller streams is left largely to 
the villages tliemselves. It is, however, a recognised 
principle that the Deputy Commissioner has the right to 
interfere in every case of dispute, and to pass final orders 
on the matter It is also his business to order dams to be 
cut when necessary. In theory each village in turn has the 
right tuhold up the water untii it has finished irrigating. 
This is known as the “ Saroba Paiiia ” rule. In practice 
the Deputy Commis-sioiier decides when the dam should be 
' cut. His powers iu this matter are necessarily deputea 
to soine extent to his Kevenue Extra Assistant Commissioner 
and Tahsildars. The Saroba Paina rule is in force on all 
Kods except the Kot Azim-Gomal. Theie Major Macaulay 
introduced a new supply of water, and was unable to fellow 
the rule in its distribution. Paragraphs 399—401 of tiie 
Final Settlement Report can also be referred to for further 
information as to management. 

16. It has been neeessary to enter into some detail as 
regards the system in the Daman and the Deputy Commis¬ 
sioner’s share in it. It is probable that expert advice from 
a Canal Officer would enable the general scheme of irrigation 
to be improved. But under the existing cireumstanoes no 
one but the Deputy Ooinmissioiier is in a position to control 
the turbulent upper villages and to arrange for labour in a 
country wliich is often deserted at the very time labour must 
be found. Major Holmes,_R.E., in his note on the irriga¬ 
tion schemes inentioued in the next paragraph, distinctly 
advises that the supervision and total management of the 
irrigation arrangements be left to the district authorities as 
soon as the new work was carried out. 

16. There have already been two schemes proposed for 
the improvement of the Daman irrigation (see paragraphs 
402, 403 of the Final Settlement Report). Mr. Tucker in 
the two paragraphs cited gives the details of the two schemes 
and their cost. 1 regret that 1 have been nnabie to trace 
Mr. Garbett’s original proposals, Presumably these are to 
be found in ihe Financial Commissioner’s Office or in the 
Irrigation Department. The schemes appear to have been 
dropped ; but on what grounds I am unable to say. Both 
are feasible, and if anything is to be done, the larger scheme, 
which includes the other, should be undertaken. I regret 
that in the short time available 1 have been unable to go 
into the matter very fully. The Kot Azim Cut leading 
into the Qoinal now irrigates some portion of the land 
then available for the new scheme Some direct increase 
would result is the revenue if the Kalapani was brought 
under full control. This would, however, be a trifle 
compared with the cost of the upper works. But the 
advantages of the whole scheme would appear to eat tie it 
to, at lea,st, a careful consideration on the spot by a Canal 
(,»fficer. It would undoubtedly allow irrigation to be more 
successfully managed. Mr, Tucker’s estimate of the fitful 
flow of the Ijuni goes somewhat beyond the truth. 

17. L'>cal witter measure. regret having agnin to go 
into detail : it is necessary. It must be premised that the 
local measure of water, is a “ jandra ” or sufficient water to 
woik a water-mill. The nearest approach to an accurate 
measure is that a jandra of water will give a foot of water 
to 6 acres of land in 12 hours. But the local zamindar can 
state any quantity of water seen flowing in a channel he 
knows in jandras. Nor will difierent men’s estimates 
materially differ. 


1%. Supply a'Bailahle.~X>iaxw^ June. July, and August Captain 
the fluw_ of the _Luni is estimated at 300 jandras per diem, Crosthwaite. 
or ^sufficient to irrigate 30.000 acres per diem at its head. —— 

With the largo channels used for the conveyance of this 2S Oct. 01. 

water there is very great wastage. Then follows a dry -— 

period up to January- That month and February may 
be calculated at 20 jandras per diem only. In March and 
to 16ih April the flow rises to 30 jandras, 

19. Crops raised .—The main crops grown are cotton 
melons, bajra and wheat. For tlie first two one wateiing in 
March or April and one in June or July are sufficient. 

Bajra needs two waterings in June and up to the 15th 
August, If these are followed (on the Luni or Takwara) 
by one more watering, wheat can be successfully grown on 
ihe same plots. It will be seen therefore that for the 
present system of cropping water is only needed at certain 
wriods. If the supply could be controlled at the Ratti 
Kumar Range, there would be every prospect of a great 
extension of cultivation. At present cultivation is specu¬ 
lative. A second watering may be obtained, or a heavy flood 
sweep away the dam and no water be available. The control 
o.f the supply would allow of the proper irrigation of each 
village in turn. It is impossible without careful enquiry to 
make any exact estimate of the possible increase in cultiva¬ 
tion. As all the land affected is under, or will be under, a 
fluctuating assessment, this increase will be a direct gain to 
Government and to the people. It is true that the reservoir 
Would be eventually silted up. Tbe amount of silt in suspen¬ 
sion in the “safed paui ’’ or hill torreMt water is very great. 

It is by no means uncommon to find a village site, protected 
from the flood water by embankments, becoming hidden in 
a liollow, since the silt depo.sits raise the level of all the 
surrounding laud. But if this were to happen, the main 
channel of the Luni would still be, kept clear by scour. 

Further, any marked deposit of silt to the north of the Ratti 
Kuinav Would change some 7,000 acres of waste in the Gomal 
estate, and 2,600 in that of Ghorezai into most excellent 
land. The lower villages could well spare a deposit of silt if 
they received sufficient water. I should add that tbe original 
scheme pro;^oBed a reservoir of great size. I do not believe 
any reservoir to be necessary, What is required is a retaining 
Weir at the Ratti Kumar Range which would allow the flood 
Water to be properly divided among all the channels below. 

This would entail making a distribution canal parallel with 
the hills to the south. But it may be found that this scheme 
would cost much less than that originally proposed. A 
proper distribution of the water is all that is needed, Thera 
Would be no necessity to hold up the entire flood. 

20. dSsiablishment .—The present establishment is paid 
for by a cess of 3 per cent, on tlie revenue and partly from 
the proceeds of fines. Mr. Gee in his report No. 59 0, 
dated the_ 16th August 1809, to the Commissioner of the 
Derajat Division, dealt fully with the subject. That report 
has, I believe, been printed in the Proceedings of that 
year on the introduction of the Peshawar Canal Regulation 
into this district. The cost of the staff amouiit.s to 
Rs. 3,258. The annual cost of the labour expended on the 
dams may be placed at Rs. 45,000, but this is a low estimate, 
and doss not include any dams but dams on the main 
channels. The area supplied by the Luni and Gomal Rods 
y^hich would be affected by the new supply, or improved 
irrigation arrangements, amounts to 698,177 acres. Of this 
608,021 are arable, and 165,409 actually cultivated. But 
the average area sown only amounts to 114,648 acres, of 
which 70,098 acres mature paying revenue in Rs. 87,531. 

It is believed that with proper control over the water fully 
200,000 acres would be nnderoultivation every year, and that 
the area matured would greatly increase. The gain in 
revenue would not be less than Rs. 1,00,000. 

21. Whole Daman ,—Tbe total area of the Daman is 
1,958,453 acres. Of this 1,361,678 are classed as arable, 
and 438,753 are under cultivation. This last amount in¬ 
cludes 94,666 acres of Kalapani cultivation, and 143,551 of 
nuz or rodkohi oultivati'-n. The remainder are mainly pure 
rain lands lying^ out of reach of irrigation. Since last 
settlement there is a decrease of 62,000 acres in the area 
cultivated. But the last five years, on the average of which 
these figures are based, have been very bad ones. There 
has undoubtedly been a serious decrease in the Kalapani 
area. 

22. Cis’lndus. The Indus Valley canals and the 
advisability of constructing inundation canals ,—The 
BhaUkar and Leiah Kaehchhi irrigation system is described 
in paragraphs 44 and 46 of the Final Settlement Report. 

That description is still fairly accurate. The Kachoha Circle 
or low lying Het lands receive far more irrigation than they 
require. The Pakka Circle which contains the high lands 
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lying under the Thai bank, ot Dhaia, is the _ only part 
which ever needs aid in its irrigation* The main channel 
which irrigates the Pakka is the Fiizal, Lain, or Bodho, 
as it is variously known. At present the set of the river is 
towards the east bank'above its head, which now lies 
almost opposite Darya Khan. The main river has cut into 
Kalnvkot and sends a full supply, known as the “ Kalluri 
Chill,” down the Andhana or Morassun Nullah which 
lies directly under the Dhaia. This small nullah has 
a large number of small bunds or dams erected on it, and 
the “ Saroba Faina ” custom prevaihs as in the Daman. On 
the Lain or Puzal the dams do not begin till Machohavwali, 
some 4 miles south of Bhakkar. These dams are larger and 
usually need the supervision of the Tahsildar. A^ Used 
^uota of yoke for each village aTectcd by the dam is laid 
down. In-years of high dood these dams are always carried 
away, or cut to relieve the villages above them.^ But in 
years of low flood they are necessary for the irrigation of 
part of the higher lands in the t’akka. In ordinary years 
the dams should not he out, but the water led round through 
the net work of nullahs into the main channel below the 
dam. The system works easily and without much annoyance 
to the people. There are a few partly avtifioial «ute, usually 
made by digging out some existing channel. A Small 
establishment is kept up costing Its. 528 per annum. The 
annual cost of dams and labour generally does not exceed 
Es. 5,000. The average area cultivated amounts to 167,668 
acres. Of this, however, 63,614 are aided by wells! 2,659 
wells are in use and 778 jhal^s or persian wheels worked 
on pools ot back waters of the river. The average area per 
well is 16 acres. The average revenue la Es. 1,47,606. 

23. Kot Sultan Qanal .—In the extreme south of the 
district the Kot Sultan Canal, which is under the manage¬ 
ment of the Canal Department, takes out of the Budho. 
The Thori Nullah is also dattmad to supply the Kot Sultan. 
The construction of this canal head in this district has led to 
considerable tvonble from zamindats whose water rights had 
suffered, A modus vivendi has, however, been agreed on 
(Revenue Secretary to (iovernmont's No. 76 of 20th April 
1899 to the address of the Financial Commissioner). This 
canal does not affect this district at present. 

24. Netii inundation Canals ,—So far as an unprofessional 
estimate can be made, it would appear quite useless to add to 
the irrigational advantages of the Kaoliha Circle. As 
regards the Pakka Circle, it is believed that the Budho-Pnzal 
Nullah could be turned into a more affective oau.al. At 
present some of its branches contain water all the year round. 
The survey of the river-bed unfortunately does not contain 
any levels on which to base a rough plan. But a.s the stream 
at present lies, the head of the Puzal -would have to be 
tVirown out. At various times, when the set of the river 
has been towards the east., bunds or protective embankments 
have been thrown up roughly outlining the Pakka Circle 


boundary. These have been limited to particular villages 
attacked and have never received any general shape. If a 
pareunial canal were possible, it would probably be necessary 
to exclude the floods, which now in two years out ot seven 
cover the whole Pakka Circle. In any cese it is considered 
that an extension of the present Kot Sultan Canal to a 
point 10 or 15 miles north of Leiah is feasible. But a 
Canal Officer would probably be able to decide at once the 
fea.sibility of either scheme. As regards direct increase of 
revenue, if the canal is a purely inundation canal, there is 
some doubt.. A much larger area might be secured in years 
of short flood, however. It should be remembered that the 
expenses now incurred by zamindars on their irrigation 
system are very small. T'here is no heavy or elaborate 
“ cbher ” or labour system which could be replaced by any 
water-rate. 

25. Proposed Permanent Canal. Possibility of peren¬ 
nial canal reaching Jhandi Thai in south ,—It is hoped 
that any scheme for a perennial canal taking off much north 
of Leiah would enable the lower or Jhandi Thai to receive 
irrigation. Though the Thai lies far above the Kachchi 
(20 feet) at Dr.ya Khan, the diirerence falls rapidly till in 
the extreme south high floods have penetrated into it. 

26. Trans-Indns.~'tL'he Kauhclia Circle may be regarded 
as disposed of under “ Cis-Indns.” 

The Pakka Paharpur Cirolo is irrigated by several small 
artificial outs as well as by flood irrigation in the old bed 
or “ Purau.” (See paragraph 23, Pinal Setllemcnt Report.) 
These cuts, such as the Khus Chcha, Tuckerwah, etc., work 
very well if the set of the river is towards them. The 
main stream has now left them, and it is probable that it 
will be necessary to extend their heads. These are worked 
on tlie usual lines with dams, and the Saroba Paina rule 
applies to them. A small establishment of Rs. 261 per 
annum is kept up. The supervision is really done by 
Revenue Officers. A very full and detailed account of the 
system is contained in Mr. Gee’s report No. 81, dated 8th 
February 1900, printed as No. 12 of Revenue and Agri- 
eultaral—Irrigation-Proceedings for September 190f', 
Nob. 10—16. I entirely agree -with the late Mr. Gee’s 
recommendations. His knowledge of the irrigation arrange¬ 
ments of this district was in every way moat beneficial to Its 
people : and bis loss almost irreparable. It the scheme is 
accepted without the recommendations as to trans-Frontier 
settlers, it should prove a profitable one. Full provision 
mast, however, be made for the initial survey. The 
District Board will have no funds available for the purpose. 
It may be noted that the scheme will supply 84,642 acres 
of oultnrable laud with canal water, and should bring in a 
considerable increase in revenue. No estimate of the cost 
of the scheme has yet been made. The initial survey, to 
Cost Rs. 18,000, has, I believe, been budgetted for in the 
new tinanoial year. 


1. Q [The President,) —I understand yon are Settle¬ 
ment Officer of the Dera Ismail Khan District ? —Yes. 

2. Q. How many years have yon been there f— Three 
years. 

3. Q. Have these years been a time of drought f — 
Almost entirely. In tlie Damdn there has been only one 
decent harvest the whole time. 

4. Q. What is the annual rainfall P—About 6 inches. 

6. Q. When does it fall ?—About 2 inohes in the cold 
weather and 4 inches in the hot weather, 

6. Q. This helps to sust-ain the onltivation P —It is rain 
outside the district that affects ns, the rain in the hills aud 
also the amount of snow at the source ot the Indus. 

7. Q. Have these failed in the last few yearsP—There 
have been short crops, but the pinch was much less felt 
than in other districts. Failure of the rains inside the 
hills affects the Damtfn. Excessive rain produces heavy 
floods which destroy the irrigation dams. In the Indus 
Yivlley heavy and long standing floods give a larger rabi 
harvest and small kharif. A short flood increases the 
kharif area, but leaves little moisture for rabi sowings. 
Bain is essential to the ripening of the rabi. 

8. Q. Please describe the system of irrigation P—There 
are t-wo systems of irrigation from the perennial streams : a 
small valley loads into the Gumal pass and there the irri¬ 
gation is done in small plots. Below that the embanked 
fields are flooded. 

9. Q. Is the country pretty flat P—The whole tract is a 
tilted plain. There is a*regular system of distribution from 
the streams ; the fields are embanked and water let in by 
small distributaries ; the water is run along between the tops 


of the embanked fields, each man fills bis field to a depth of 
about two feet and then oloaes the channel. When the 
water has subsided, the field is ploughed, that is in June, 
J nly, and August. 

10. Q. Does the cultivator arrange for this P—In the 
internal distribution the village looks after itself. As re¬ 
gards distribution amonir villages, there are very elaborate 
water-rights, and these are recorded. The statement of 
water-rights also goes into minute detail of individual 
rights in the case (of the perennial supply. The upper or 
plot irrigation is divided on fractional shares of the flow, 
The lower cultivation receives so many days’ or hours’ flow 
in rotation, 

11. Q. The cultivators practically look after their own 
irrigation P—No, we have a staff wliioli sees that each village 
gets its turn at the proper time. Inside the village they do 
look after tbs distribution them.selves once the water has 
been given to it, but if one man overrides the rights of 
another, the ease comes for decision to the Deputy Commis¬ 
sioner. 

12. Q. Are there District Board,? P—They have nothing 
to do with irrigation ; at one time there was a committee 
which managed the irrigation, but it was badly done and it 
was abolisbad at the request of the people themselves. 
It was found impossible to allow irrigation to remain in the 
hands of the zemindars themselves. It must be controlled 
by the Deputy Commissioner entirely. 

13. Q. It has been said that the supply is lessening owing 
to the increase of cultivation in the upper valleys P— 
Wherever a British post is established, cultivation extends 
in its immediate vicinity and then a good deal of water 
is absorbed that used to reach the people below. 

14. Q. Is there any possibility of storing water in reser¬ 
voirs Or tanks P—You can store drinking-water. 'J'here is 
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alao a scheme known as the Eatti Kumar. There is a very 
large supply of water available in the flood vs'ater or spills 
from the hills. This passes through a small range known as 
the iiatti Kumar, where its control would be possible. We 
want to control it. This will require a weir. A scheme 
was prepared for the construction of a weir ilO or 30 feet 
high at a cost of 6 lakhs so as to store the supply for the 
country below. What we want is to control the supply and 
direct it on to the country. A weir 12J feet high would do. 
It is a fertile country, and no manure is used. 

15. Q. Was there much distress during last drought P * 
Yesj but our people iu the Daman are accustomed to a hard 
life. They expect one bumper crop in 2 or 3 years. When 
good crops do come, I have seen 2-5 to 30 mauuds of an acre. 
In the intervals they live as best they can. 

10. Q,. You had no relief worksp—No; but there is a 
certain amount of work always going on in maintaining the 
system of irrigation. 

17. Q. You do not consider it necessary to have a scheme 
of relief works for possible future famine P—Yes, I do; you 
cauuot tell what may happen. 

18. Q,. Have the Public Works Department drawn up a . 
scheme P—Yes, but it does uot include any really useful 
works. Mr. Gee bad a number ot schemes W'hioh we are 
inclined to take up now. These schemes were all for the 
direct improvement of the flood irrigation system or for the 
prevention of injury to existing areas of flood cultivation. 

10. Q. You say that in the Daman there are 1,058,000 
acres, of which 1,361,678 are classed as cultivable f—Yes, it 
comes under cultivation one year or another. The average 
cultivated area is 438,753 acres, but the area actually sown 
is only 310,785 acres, of which 212,444 acres alone 
matures. 

20. Q. Could the area be increased P—Yes, if there were 
more water. Under the present system, a village may lose its 
turn by a dam being carried away. Control of the supply 
would iiiorease the area cultivated, and alao ensure a much 
larger proportion of matured ci’ops. 

21. Q. How far apart are these dams P—Usually a mile 
apart, but at important points several dams may be olose 
together. 

22. Q. Have you any suggestions to make for improving 
the system P—1 propose that an experienced Canal offioer 
should review the Eatti Kumar scheme ; aud also a scheme 
for a small weir at the "mouth of the Gomal. There is also 
the Paharpur scheme for converting an existing inundation 
canal from the Indus into a perennial canal and carrying 
it as far as Dera Ismail Khun. 

23. Q. How much would this canal irrigate F—The in¬ 
crease in area would be about 80,000 acres. The area com¬ 
manded by the Khus Ohukra and the Tuckervah would also 
be increased. These schemes would command an additional 
150,000 acres if nil were carried out. They have not been 
examined by a qualified professional man. 

24. Q. Is there any well irrigation in the district P—In 
the Kacbobi or low land, there are 298 wells. In the Fakka 
or high land there are 2,650 and 778 jhalars. The irrigation 
of the Pakka is supplemented by floods. The Kaohchi is irri¬ 
gated by river flood alone. In the Thai, or great sandy 
tract between the Jhelum and Indus, there are over 2,000 
scattered wells which are sometimes 6 to 7 miles apart. 

25. Q. Are these masonry wells ?—Yes, entirely. 

26. Q. What is the depth to spring level ?—Pifty-five to 
80 feet in the Thai. In tne Kachohi 10 to 16 feet. 
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32. Q. The rate of interest is 
hania charges the same rate to 
known to be solvent. 

33. Q. {Mr. Ihhetson.) —Has the hania any object in 
conciliating the borrowers?—No. 

31. Q. {The President.) —Can you suggest any procedure 
to simplily the system of advances by the State P—q'ne period 
for repayment should be more elastic. If a man’s crop fails, 
he should not be asked for his instalment. I do not think 
that reduction of interest Nvould have much effect. 

35. Q. What period would you allow for repayment ?— 
Fifteen to 20 years. 

30. {Mr. Wilson.) —It is-already 20 years. 

TFifhcsj.—Certainly that period is not ordinarily 
allowed. 

37- Q. {Mr. Ihhetson.) —Is that not the fault of the 
officer ?—I have always thought it was not permissible to 
allow so mneh. 

38. Q,, {The- President.) —You think 20 years sufficient ? 
—Yes, the period usually alb wed is 10 to 12 years. I do not 
like the system on which loans are given. The money 
should be given out by the Deputy Commissioner or 
his Revenue Assistant while on tour and on the spot. A 
man should not have to come in and apply at the Tahsil. 

39. (Mr. Wilson.)—Tke new rules give further facilities 
in this respect. 

Witness. —I have not y?! seen them, having just 
returned from leave. If a Tahsildar or other subordinate is 
entrusted with the arrangement of takavi grunts, he 
feels responsible to Goveninient, and his first consideration 
is to make the loan perfectly safe and to obtain the best 
security. 

40. Q. (Mr. ibSefsofz).—Supposingthis difficulty could be 
removed, would the money be taken largely in tjie Kachchi 
tract P—Yes; if big zemindars were used in the dislrlbu- 
tion, and the minor Tahsil officials, chapras.sies, and mohur- 
rirs were not allowed any opportunities, Lists of suitable 
men for grants should be prepared by the big zemindars 
or by committees of selected zemindars. 

41. Q. Yon would leave it to them and have nothing to 
do with the ^details?—Yes; I would simply see that the 
money was paid back in so many years, 

42. Q. [Mr. Pajaraina .)—Would not the zemindar 
■want something for his trouble P—No ; our men are 
Mahomodans, and a large number of the loans would go to 
their tribesmen. It would be a disgrace to ask anything 
from them. 

43. Q,. {The President) —I find from Mr. Gee’s letter 
to the Commissioner of Derajat (No. 81, dated 8th Febru¬ 
ary 1900) that it is a great pity that inundation canals 
Cis-Indiis have not been introduced P—Cis-Indus there are 
two classes of land—high land and Ion' land. In the low 
land it is not easy to gi ve them more irrigation. I’he low 
lands are completely flooded every year. In the higher 
lands known as the Pakka, in two years out of five there 
are floods up to the edge : during the remaining three y'ears 
flood irrigation is effected by an elaborate system of creeks 
aud nullahs. It is flat land lying a little above the river. At 
present in a low year at certain points of these creeks small 
bunds are put up to hold up the water. These are cut 
periodically and the water passes down to the villages below. 
Sometimes, instead of cutting the bund, the supply is passed 
round the village to the village below. 
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27. Q,. How much does a well cost?—In the Kachchi 
Es. 200 to Bs, 250. In the Fakka and Toal Es, 60o to 
Es. 800. 

28. Q. What are the prospects of extending irrigation from 
wells ?—I doubt if there is much possibility of extension in 
the Thai, where wells are expensive. In the Kaohchi there 
has been an increase of 62 per cent, since the.last settlement, 
and there is no reason why there should not be a further 
increase. 

29. Q. Is the Kachohi a largo area?—Roughly a million 
acres, the average area cultivated is 332,"288 acres. The 
district covers 9,406 square miles. 

30. Q. What is the population of the district P—400,000 
to 600,0u0. 

31. Q. Is increase of wells in the Kaohchi due to takavi 
advances ? —Not to any great extent.' The cultivators go 
to the hania. An insufficient period is allowed for repay¬ 
ment of takavi, and tlie advances cannot be obtained with¬ 
out a great deal of trouble and expense. The recovery of 
instalineuts leads to further trouble. 


44. Q. Why is this not always done P—The Deputy 
Commissioner’s attention in the past has been devoted to 
frontier matters. Access to these villages in flood time is a 
matter of great difficulty. 

46. Q. Now that will be remedied P—Yes. Mr, Dempster, 
who was a great expert in canal matters, thought the water 
of the Budhuu Naia could be utilized in an inundation canal 
joining the Kot Sullan canal. He asked me to work up 
the scheme, but 1 would have nothing to do with it if it 
involved levying a water-rate as he proposed. The expenses 
of the present system are very small. All the zemindar has 
to do is to repair t^e bunds at small cost; and there is very 
little money payment. 

46. {Mr. Wilson )—You say that the or peren¬ 

nial supply shows signs of dimini.sbing owing to extended 
cultivation in the passes above P—Yes, it has diminished by 
30 per cent. 

47. Q. Do you think this diminution will increase ?—Yes 
up to a ceiTain point. There is a great deal of land avail¬ 
able, and wherever w'e put down a post, people cultivate all 
round it. 
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^ Captain 48. Q. la it possible or desirable to try to prevent that 
p—Jt would be very hard on the people. You 

- cannot prevent it because according to their own laws 

28 Oct. 01, those higher up the stream have first rights to the water. 

'I he irrigation is changing from perennial to flood irrigation. 
At settlement perennial cultivation was 102,499 acres ; it is 
now 94,650, and it may drop to 6p,010 acres nnle.ss a weir 
is put into the Guiual pass which would prevent a good 
deal of the present loss <if water. If the Rati Kumar 
scheme is carried out, extra water can be thrown into the 
Gumal and there will be no question of shortage of water 
in that channel. 

49. Q. Are these villages that are suflering from diminu¬ 
tion of perennial supply also irrigated by torrent irrigation ? 
—Yes. 

50. Q, These villages will continue to deteriorate owing to 
tho diminution of the perennial supply ?—Yes ; there are 
two perennial streams. One supplies tho Tank Zam tract, 
119,999 acres, which is dependeni on it. This stream would 
receive no aid from the Eatti Kumar project. The other 
irrigates 120,281 acres, and would, receive a great deal of aid. 
There would be no diminution in the area cultivated, provided 
the Eatti Kumar scheme were carried out, 

51. Q, Does not a large amount of water flow uselessly 
to the Indus that might be utilized for torrent irrig’a- 
tion H—Yes ; in years of full flood. 

62. Q. There is a large area of land that might be 
irrigated by the water lost P«-Yes ; nearly 2 million acres, 
in all of which 1,361.678 acres is now classed as cultnrable. 
Control of the irrigation would cause many of the ravines 
to silt up and increase this oulturable ares. 

53. Q. There is both land and water P—Yes ; but it is a 
question whether we can control the flood supply—generally 
for three months of the year we And it uncontrollable. 

54. Q. What financial benefit would Government derive 
from the development of the irrigation?—An increase in 
the fluctuating revenue. At present no rate is charged for 
the water apart from the land revenue, except a smalt ooss 
to meet the cost of a small establishment. In some cases this 
is levied in kind. 

55. Q. In the case of cultivation dependent on torrent 
irrigation how far is the assessment fixed or fluctuating P— 
In the perennial tract out of Es, 89,803, Hs. 80,855 is 
fixed. In the Eodkohi or torrent tract out of Es 1,87,862, 
Jls. 74,250 ia fixed ; but in future almost tlie whole of this 
will be fluctuating. Most of the villages under fixed assess- 
ment have asked to be put under fluctuating assessment, 

56. Q. Do you propose that it should be entirely fluc¬ 
tuating ?—Yes. 

57. Q- If that proposal is accepted, bow much land revenue 
will depend on torrent irrigation P—Es. 2,38,221. The reve¬ 
nue will rise or fall as the irrigation system is properly 
Worked or not. 1 have seen a loss of Ks. 80,000 in one year 
owing to bad management. 

58. Q. Government will now be directly interested In 
the management ?—Yes; Government wilt benefit by every 
extension of irrigation. 

59. Q. Does Government at present spend anything on the 
system ?—No, nothing ; except a share of the time of the 
Deputy Commissioner and officials. Under him I believe 
that well directed expenditure on dams and protective em¬ 
bankments would be directly remunerative in the increased 
fluctuating revenue derived, Riinds should be placed 
at the Deputy Commissioner’s disposal for this purpose, and 
be should have the benefit of expert advice during the 
winter. 

60. Q, Although it benefits largely from improvements 
in the system?—Yes. 

61. Q. It would be impossible to substitute the system 
of realizing anything like occupiers’ rates and getting this 
work done on cash payment P —It is doubtful whether any 
system of cash payments ooirld be substituted. Any rate 
on the matured area might work hardly. Much more 
labour is often needed to give irrigation to the same area in 
one village than in another. 

62. Q. Could the people be induced to organize labour 
on these embankments without the help of Government 
officers?—No, except in very few villages. 

63. Q. The organization is done by the Deputy Com¬ 
missioner and Tahsildai's P—Yea. 

64. Q. There is no staff to assist in organizing this 
labour?—A very small establishment: it is mostly taken up 
in reporting and carrying out routine work, they have no¬ 
thing to do with the internal distribution of water. 


65. Q. Is there not a want of continuity in the ad¬ 
ministration ?—-Yi-s. 

66. Q. Would it be a great advantage to Government 
and the people to have a continuous system of supervision 
say an Engineer Ofificer or an Extra Assistant Commis¬ 
sioner so as to keep up continuity P—Yes ; an officer of 
thegradj of Extra Assistant Comm’ssioner kept there for 
some period would be beneficial ; it is impossible for the 
Executive Engineers to give the time ; he is occupied with 
public works buildings and roads and innumerable other 
projects ; it a canal officer could come during the winter and 
look over the schemes and ,«ee what improvements were 
needed, and what bunds should be looked after, his pre.senee 
would be beneficial : for the greater part of the year there 
is no work for him there. 

67. Q- Would a stranger to the country be useful P_ 

No. 

68. Q. Have levels been taken of the district P—No ; 
except along main Luni channel and the Tank-Dera road. 
Single lines of levels like these are often misleading. 

69. Q. Would it not be an advantage to have levels 
taken ?—Yes, undoubtedly. 

70 Q Would the District Board be able to pay for 
it?—No, they are baukriipt. 

71. Q. Is it worth the while of Government to carry 
out a survey of levels within the immediate vicinity of the 
main channels P ~No, the zemindars will point out the exact 
line along which a cut should be taken. But it would be 
advisable to get a general knowledge of the lie of the 
Country. The heavy silt deposits kept within artificial 
bounds render levels taken close to the main channels veiy 
misleading- 

72. Q. You said that Government would directly benefit 
by any increase in the fluctuating assessment of the reve¬ 
nue ; in that case would it not be worth while of Govern¬ 
ment to incur some expenditure in securing an increase P—I 
think it would be advisable for Governioent to spend five to 
six lakhs of rupees, the present area under cultivation would 
be doubled in two years, and the proportion that matures 
would be very much increased. It very often happens that 
only the village at the top gets water which, owing to flood 
and other causes, does not reach those lower dovvnj at 
present Out of 200,410 acres sown only 125,687 matured. 
That is a very large proportion of failure : the ci'op that 
failed would have matured if water, had been available. 

73. Q, In the case of a fluctuating system of assessment, 
would the land revenue to Government increase in pro^ 
portion to an increase in the area irrigated P—Yes, at 
present every acre that fads pays nothing at all. Every 
acre matured pays a rate according to the crop grown. 
Better irrigation would ensure wheat and cotton replacing 
less valuable crops, greater certainty of irrigation would 
enable Government to realize something nearer its proper 
share of the produce. Assessments at present have to be 
pitched very low. 

74. Q. Is there any legal power vested In the Deputy 
Commissioner to_ compel a village to labour on these em¬ 
bankments wlien it is not Inclined to do so P —There are very 
elaborate provisions on the subject which have been looked 
upon as binding, but the question of the legality of the 
orders will probably be brought under consideration. 

76. Q, Has it been questioned?—No; from time 
immemorial, certainly from the time of the Sikh Gov¬ 
ernors, the control of the irrigation has lain in the hands of 
the local authorities. All disputes and questions affecting 
irrigation between villages and individuals have been 
settled by the Deputy Commissioner with the Commissioner 
as a court of appeal. 

76. Q, It is doubtful whether they have legal authority ? 

—It has nowhere been laid down nor legislated for, but 
no zemindar has questioned it. 

77. Q. There has been no practical difficulty ?—No. 

78. Q. In carrying out the -mprovements and schemes 
referred to, would not one of the chief difficulties be the 
danger of silting up any channel or embankment that was 
brought under control?—Yes. Tho silt deposit is very 
heavy. I know sooGe villages which have been absolutely 
buried in silt: till you get within 100yards of the village, 
yon cannot see it. After 10 or 15 years’ deposits, you are 
able to look down into a hollow surrounded by the 20 to 
25 feet of silt which has been deposited. The villages are 
surrounded by embankments which are raised year by year 
as the silt deposit increases. 

79. Q. Ia Muzaffai-garh there is a fully developed system 
of inundation canals?—Yes. 
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80. Q, And none in Dera. Ismail Khan P-There is a 
boundary fixed by the Thai beyond which ii'rigation cannot 
extend. In the south of the district if an inundation canal 
were made, much could be brought under cultivation. 
In the upper lands there is no possibility of extending 
irrigation, since every two years the whole of the strip 
is flooded. 

. 81. Q. Has any system of levels been taken there ?—No ; 
not in the river bed. There are levels taken just outside the 
valley on the edge of the Thai. 

82. Q. Is not the system of land revenue assessment in 
this valley a fluotuating system P—Yes, almost entirely. 

83. Q. By the expenditure of capital on inundation 
canals, oonld not the land revenue of Government be in¬ 
creased P—Yes. 

84,. 0.. Without any delay P—Yes. 

85. Q,, If takwni were offered without interest on a simple 
system, if, say, Bs. 300 was advanced for a well which would 
be repayable in instalments, would that not be an induce¬ 
ment to the people to take it P—Yes, it is most important to 
arrange that the money should he easily got, no elaborate 
system of accounts and no hindrance of people wanting to 
get the money. 

86. Q. Another reason of the unpopulsrity of takavi 
was, you said, the rigidity as regards repayment P—Yes, I 
don’t mean thai it is the intention of Government that 
these bonds should be recovered in the ww they are, but it 
is often the case now thata man iaolappecliatothe havalat 
until he pays. This is less the case with advances for con¬ 
structing wells. 

87. Q- In the case of iakuvi lor wells would not the 
rigidi ty be removed if instead of giving a protective lease 
the full laud revenue were to be realised for the 20 years 
and the irrigator to pay according to the crop matured 
every year P—Yes. 


88. Q. (Mr. Ibhetson.) —You say if you could get control Captaia 

of the water of the Luni and Gomal channels you could Oroithwiiitt, 
bring an additional 85,000 acres under cultivatim; would —~ 

you have the people, manure and cattle to work thatP-—1 28 Oct. 01. 
don’t think the number of men are wanting—we should have “ 

to buy our cattls from the south. No manure is used or 
needed in the Daman. 

89. Q. Do you think the men and cattle would be 
available P—Yes, but it would take some time. Our birth- 
rate is low because the people have had a hard time. It 
might take six or seven years to bring iu settlers and 
colonise the tract. 

90. Q. On the frontier the system of irrigation is not 
entirely on a legal basis ; do you think the time has come 
for legislation P — Yea. 

91. Q. (Mr. Migham .)—It yon are going to make this 
Eatd Kumar weir, I suppose the money will come 
from Government P—The money to meet the cost of the 
weir must be paid by Government. But our dams would 
stay up year after year ; if we had control of the supply at 
the head, the average charges on the zemindars would 
probably fall to Us. 8,000 or Bs. 10,000. We don’t charge 
the zemindar anything, and don’t propose to charge him. 

But he pays for default if he fails to do his share of the 
work. 

92. Q. Where will you gat the money from to meet the 
cost of the weir ?—By immediate increase of cultivation, 
about 37 per cent, of the <4aud sown at present fails to 
mature. 

93. Q. Somebody will have to advance the money P“ 

Government will find-the money for the weir and recoup 
itself by increased cultivation, which will all be direct 
profit, 

94. Q. What is the area of the Pakka circle ?—The left 
bank is 318,363 acres, cultivation is 99,879 acres. 


Witnbss No. 4.—HaJJ Kaiandab Kaiif, Landowner, Dhm&n, Dera Ismail Khan, 


Witness was examined by Mr. Ibbetson, and said that he 
owns 6,000 acres in the Dera Ismail Khan district. 
He explained the advantages that would be derived from 
splitting up the Gomal torrent into three channels and 
arranging for its proper distribution, and the beneSt 
that would accrue to Government and the cultivators by 
the extension Of cultivation. Moreover, the diminution of 
water due to the extension of cultivation in the upper part 


of the valley would be oounterbalauoed by improvements 
. resulting if a weir were built on the Gomal. Government 
help was required to make the weir, but,they wanted no help 
in managing the irrigation, except that the Deputy Com¬ 
missioner should insist upon each village supplying its proper 
quota of labour. They don't want an Engineer officer, 
if they had a Revenue officer for three months in the year 
(July, August, and September], he would be of great help. 


Haii 

Kalandar 

Khm. 

28 Oot. 01. 


WITNBSS No. 5.— Majoe H. B. s. Abbott, Superintentending Engineer, 1st Circle, Public Works Department, Buildings 

and Roads Branch, Pi njsb. ■ 


Memorandum ly 

According to instructions of Chief Engineer, the points 
upon which I have to note are 

(a) Character and utility of the Public Relief Works 
undertaken in the late famine. 

(5) Works which should be completed and maintained, 
fo) Works which should be classed as of little or no 
permanent value. 

(d) Character and utility of existing programmes of 
work and the machinery for revising them 

Information under the above heads to be supplied separ¬ 
ately for each district. 

I have already supplied the information to Chief Engineer 
in the shape of reports, letters, and copies of correspondence, 
and will transcribe a precis of it here 


WUnees. 

(o).—The raised roads above referred to may, I think, be 
classed as works of little permanent value. 

(d ),—The programme provides works for as many labour¬ 
ers as are likely to require relief, f.e,, 45,336 people for six 
months. The works, however, include the raising of a large 
number of unmetalled roads not very suitable for famine 
relief labour, nor of much utility otherwise. Other works 
should be looked for. The extension of the Jalalpur Canal 
is not yet oil the programme. It should be pnt on; In 
this district programmes are, according to the Famine Code, 
required ouly for the Oliakwal and Taiagang Tahsils ! bnt the 
programme prepared provides works in the Jhelnm Tabsil 
also. The people of Jhelum Tahsil would not, it is said 
hesitate to go into the other tahsil areas in search of work. 

Eawalpinui Disteiot. 


Major 

Abbott. 

28 Oct. 01. 


jHBLtJM DiSTBICT. 

ia).—(i) Jalalpur Canal was dug as far as Bhalnwal. A 
work of great utility. Requires completing. Information 
can best be got from Irrigation Branch, who have worked 
out a complete project. 

(if) Some roads ill the Find Dadan Khan Tahsil were 
raised on embankment. Utility questionable. 

[Hi) Tank at Sohawa on the Grand Trunk Road. Useful 
work. 

(j)._(i) The above Jalalpur Inundation Canal should be 
completed and maintained. 

(ii) As regards the raised roads above mentioned, it is 
not much use doing such work unless it can be maintained. 
Still I doubt if money will be forthcoming. 

(Hi) The Sohawa tank was completed. Nothing more 
need be done. 


(a), (b), (c).—There were no relief works carried out in 
this district during the late famine. 

(i).—Programme framed for the needs of Pindigheb 
Tahsil only. Provision made for 6,576 people for six 
months. The programme consists mainly of unmetalled 
roads of doubtful utility. Does not seem satisfactory. More 
village tanks might, 1 think, be dug. From what Deputy 
Commissioner says the making of large tanks by damming 
water-courses is not possible j however, no Engineeia have as 
yet enquired into these possibilities. 

Shahpbb Mistbici. 

No programme is, according to Famine Code, required 
for this district, and the construction of the Jhelum Oaual 
has afforded additional security. There is, however, mentioa 
made in Government of India Resolution No. 3—61-1 of 
13th March 1901, of the possible utilization of hill streams 
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Major 

Abbott. 

28 Oct. 01. 


for the formation of Btoraga reservoirs. Enquiries made 
point to unlikelibood of success attending any attempts in 
this direction. Water could only be impounded at uselessly 
great distance from spots where it was required, and it 
would be impregnated with salt. 

HezAEA Disteiot. 

(a), (b), (c\—There were no relief works carried out in 
the district during the late famine. 

{d ).—The present programme 'consists entirely of works 
for the improvement and re-alignment of roads. Executive 
Engineer and also (Jonamissioner think that it would be 
better to put in some works for water storage and conduct¬ 
ing of water to irrigation. Deputy Commissioner does 
not think these should take precedence of road works as 
arranged for in the programme- All agree that the matter 
wants, and is worthy of, a special investigation by specially 
deputed Engineer and Civil Officers. Neither Public Works 
Department nor Civil Department has as yet been able to 
spare a man to look Into the matter. Besides this, no plans 
and estimates for the works already in the programme have 
as yet been properly worked out, owing to paucity of 
establishment in this district, 

Dbba Ismaii, Khan Disieict. 

(a), (6). (c).—Thera were no relief works carried out in 
this district during the late fasaine. 

(if).—The Daman and Thai tracts only to be provided for 
according to Famine Code. 

Prom recent enquiries it appears that there are only two 
more works which might with advantage be added to the 
programme;— 

(*) The construction of a protective earthwork bund to 
prevent damage to Dera Ismail Khan City such 
as was caused by the floods of last May. 

(»'*) Raising the frontier road from Mullazai to Vehoa. 

Roth of these would give considerable scope for the em¬ 
ployment of unskilled labour. Further investigation b.y 
Engineers, and estimates and plans yet to be done. Other¬ 
wise the programme seems complete and suitable; and 
estimates ready. 


1. Q. (Tho President .)—You are Supevinteudlng En¬ 
gineer Ist Circle P^Yes. 

2. Q. How long have you held that post ?—About one 
year. 

3. Q. Can yon givens any information about famine 
relief works, especially as regards the provision for a 
future famine P—In the circle which I am in, there are 
very few works. I have been chiefly engaged in military 
engineering. I was in Simla for 4 or 5 years. 

4. Q. What comprises the first circle P~Chiefly the 
Frontier Districts, Sawal Pindi, dhelum, and Shahpur. 

6. Q. The new arrangements which are being made for 
the formation of a Frontier Province will totally change 
your sphere of work 9—Quite so. 

6 . Q. Have you found in those districts of which you 
are at present in charge a list of works capable of being 
included iu relief works P—My information is rather 
imperfect, that is to say, I have not had any experience of 
works of this kind. Programmes have not been looked 
into sufficiently. Lists are not prepared by Engineers 5 
the Civil officers point out what works are likely to be given, 
and the Engineers are supposed to get out estimates, plans, 
etc., but OUT establishment is so restricted we have not been 
able to do it properly. 

7. Q, If another famine came on, do you think you would 
have too many works on hand P—1 think not. 

8. Q. I see it is only in certain portions of districts that 
these are intended to be kept up?—The Famine Code lays 
down what districts are inseeure, and there we have to make 
provision. The programme of the Eawal Pindi district 
shows a number of roads of doubtful utility on which 
famine labour could be employed; the labour would be 
always on the move. 

9. Q. Moving about must be very inconvenient to the 
people and those who ate feeding them P—So 1 should 
think. 

10. Q. In your circle it is only in a few tahsils that the 
Famine Code requires a programme of works P—Jhelum is 
the most insecure ; they have a good many projeots ready, 
inclqdiug roads of doubtful utility. 


Bannh Disteict. 

(«), (J), ( 0 ).—There were no relief works carried out 
this district during the late famine. 

(<^).—The Marwat tract only has to he provided for. The 
Local Executive Engineer says he has not had time as yet 
to visit all the localities at which famine relief works may 
have to be carried out, nor to scrutinize the projeots; but 
from enquiries recently made and consultations with Civil 
authorities he is of opinion that the programme is fairly 
complete. It would be well to set doubts at rest by detail¬ 
ing a special ofiioer and staff to investigate. 

Kohat Disteict. 

This is not one of the insecure districts named in the 
Famine Code so no programme of works has been framed, 
and no relief works were undertaken during the late famine. 
The Deputy Commissioner, however, mentions 24 tanks, 
small works, which might be dug as relief works. Also a 
oatial, “ Bazai Channel". No details of its scope, nor any 
plans or description. He also mentions four other works:— 

(i) “ Draining of the Merobak margin,” a water-logged 

tract three miles from Hangu, to, perhaps, give 
water to other lands lying east of the swamp. 

(ii) The re-oonstruotion of a bund at Banda Fatteh 

Khan near Kohat. The bund was damaged 
some years ago, and has not been repaired since. 

,,A considerable area known as the Bandiza lauds 
is irrigated by its medium, the value of which 
would be much enhanced were the bund repaired. 

(iii) The introduction of permanent “ Mirabi’’ arrange¬ 

ments into the Khattak and Barak ilaqas. 

(»«) Irrigation of lands lying in the vicinity of Ithe 
Dak Bungalow at Banda Dand Shah. This 
probably would be made practicable by the con, 
Btruotiou of a bund. 

The above schemes all want pr^er investigation by 
Engineers and Revenue Officers, The loeal staff 
have not as yet had time to do this, and I doubt 
if it ever will be done unless some officers are 
specially told ofli to the duty. 


11. Q. Have you projects ready of which you yourself 
approve P- Yes j but I have not seen the district, and I 
think that the information 1 could give would not be of 
much use. I have never had leisure to go about these 
districts. 

12. Q. (Mr, Higkam .)—How much of the Jalapur Canal 
is completed P—(Described on map.) 

13. Q. We have just been hearing about inundation and 
bunds, Wt I think there is no mention of this iu your 
memo. ?—The Deputy Commissioner never mentioned these 
works to me or apparently to any Engineer, This is the 
first I have heard of them. 

14. Q. Do you know anything about village tanks P —No, 
except that the idea is to dig tanks on drainage lines to 
collect water ; they are about 200 X 200 x 10 feet deep. 

16. Q. How are they filled P—By rain. 

16. Q. Who suggested these tanks ?—The Deputy Com¬ 
missioner pointed out where the tanks would be necessary. 

17. Q. There is nothing about tanks in his letter ?—■ 
Apparently he could not suggest anything but what was 
already in the programme. 

18. Q How long have these been in the pogramme p— 
The programme was sent up in April. Captain Crosthwaite 
has most information. 

19. Q. The Government famine programmes for the 
Jhelum and Rawal Pindi districts include tanks, I think ?— 
Yes. 

20. Q. (Mr. Wilson.) —These projects have not yet been 
examined by a skilled engineer P—They have been examined 
by my predecessor’s, and those that have been examined 
are, no doubt, all right. There are lots of schemes talked 
about. 

21. Q. Has anything been done to prepare estimates P— 
Noj the orders are, we are to do it with the existing staff, 
and this staff has so far been insufficient. 

22. Q. Do you require large additions to the staff P— 
No ; one man and a surveyor or two. 

23. Q, It is a matter of very small increase to the staff P 
—Yes. 
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24, Q, In your circle there is not very much famine P — 
No; only in the Jhelum district and two or three tahsils of 
that district. The last famine was a pretty severe one, and 
there was no occasion to start any famine works except in 
Jhelum and Pindi. 

25, Q. (Mr, Ibbetson .)—Had yon anything to do with 
the drawing up of those programmes ?—No. 

26, Q. Yon have had recent experience of two severe 
famines; you ought to be able to say what are the maxi¬ 
mum requirements in any district, that is, the maximum 
number yon may have to provide work for. How many 
thousands can be provided with six months’ work, and how 


does the number compare with the maximum which will be 
required in the event of famineP—We engineers don’t 
trouble ourselves about that. The Revenue authorities 
settle it. 

27. Q, Where is the record of the Revenue Authorities P 
—I don’t know it it is not in the Famine Code. 

28. Q. Among the ordinary works proposed to be carried 
out there must be some whieh are suitable for famine 
labour. Are these included in the programmes P—Yes. 

_ 29. Q, A large number of the tanks are merely for drink¬ 
ing and washing P—Yes, village tanks. 


WIINISS No. 6.—Mb. P. 0. Mueeat, Superintending Engineer, Srd Circle, Public Works Department, Buildln-'s 

and Roads Branch, Punjab. ’ 


1. Q, {The Presidenl.) —You are Superintending En¬ 
gineer, Srd Circle P—Yes. 

2. Q. How long have you been in the Circle P—About 
16 months. 

3. Q. Have you had any famine experience during that 
time ?—No. 

4. Q. Before that were you on famine work P—Never. 

6, Q. Were there any famine relief works in your dis¬ 
trict P—In the last famine there was one, the Annhi Canal. 
I have given a note on that and about works which should 
be completed. 

6. Q. Is it an Inundation canal P—Yes, 

7. Q. Very much of this was done during the famine P 
—Yes, it was one of the incomplete works. 'The rains came 
late and damaged what had been done, but there was a lot 
of water before the rains came. 

8. Q, It has done good service P—Yes ; if the canal had 
not been made, they would probably have had to give remis¬ 
sion of revenue of about Es. 6,000, 

0. Q, The Distriot Board worked it?—Yes. It was 
entirely made by the District IBoard, 

10. Q, It was not a Government work at all P—No. 

11. Q. It is the only relief work you had in your dis¬ 
triot P—Yes. 

12. Q. (Mr, lbbetson.)~W&e it properly constructed P— 
Yes; it was done by our Branch, They opened it before the 
head was completed, and tlia head was damaged because it 
had been opened too soon, 

13. Q. (Mr, Higham.) ~W\ien was the Annhi Canal 
carried out P—It w»s excavated in 1899. 

14. Q. Before the late rains of that year P —Yes, in 1899. 

16, Q It was only open for a few days P—Yes ; then the 
late rains occurred about August. 


Q- 4“*^ the levels were wrongP—No; I think that 
they were all right as far as they went. The levels were 
done before I took over. It was flooded suddenly in the 
late rains. 

17. Q. Has it been running all this yearP—I don’t 
know; running some part of the year. 

18. Q Did you make village tanks P—No ; I had 
nothing to do with the famine. I.had no famine work at ail. 

19. Q. How has this programme been made out P—By the 
Executive Engineer in consultation with the Deputy Com¬ 
missioner. There was too much writing about it, and 1 
suggested there should be a meeting. Some projects are 
purely irrigation ones, and they are got up by the Irriga¬ 
tion Branch. 

20. Q. How do you work out these figures P~Take out 
the number of cubic feet that an average map can dp, 
omitting work that requires skilled labour. 

21. Q. Have you ever worked out any proposals for 
storing water in the Submontane distrietsP—We have one 
worked out roughly. By damming up nine mountain 
torrents, we get a reservoir for holding 16 million cubic feet 
of water. 

22. Q. That is only for cattle P—Yes; you could not 
irrigate from it. 

23. Q. Are there no wells in that part P—No ; it is on 
the slope of the hills. 

24. Q. (Mr. Wilson.) —Is there much to be done as 
regards detailed estimates for these suggested relief works P 
— We have some done, I have some here; the Irrigation 
Department are preparing estimates and getting out the 
surveys besides those iaolnded in the printed letter. 

25. Q. Have you any special staff P—No. 

26. Q. What special staff do yon require to prepare the 
necessary detailed estimates for the next two years P—One 
Executive Engineer aud a small staff. 


Witness No. 7,—Malik Khuda Baksh Khan, Extra Assistant Commissioner, owner of a private canal in the 

Shahpnr District. 


Translation of his note, 

So far 'as I know, privafe canals have hitherto been oon- 
slruoted in the Shah pur and Mooltan districts only. Those' 
in the Shahpnr district seem to have been dug before 1870, 
and no appreciable improvement has occurred in them since. 
There is no doubt that some of the private canals are 
capable of extension and improvement, as from previous 
long experience the proprietors can now find out the lands to 
which irrigation can be extended and what steps are neces¬ 
sary to secure this end. The Shahpnr canals cannot easily 
be improved and extended, because the neighbouring lands 
receive irrigation from other canals, and in no direction is 
there any land available for its extension. Similarly 
there is very little hope of new canals being excavated, 
seeing that canals have already been out from all possible 
points. There is hardly now any spot in the Shahpnr 
distriot from which such a canal could be cut as 
■would irrigate a reasonably large area, All the land which 
needed irrigation has already come within the irrigation 
limits of private and Government canals, which were in 
existence before the Jhelum Canal. _ The remaining land, 
called Bar, will now receive irrigation from the .Ihelum 
Canal, that is, the entire area of the Shahpur and Bhera 
tahsils, which is neither sailab nor chahi, will be irrigated 
by it. As regards the Khushab tahsil, part of it is moun¬ 
tainous and m st of it is sand aud thal, and these tracts 


dated ath October 1901. 

cannot possibly be irrigated from the Jhelum Canal. Of 
course part of the Khushab tahsil could be irrigated from 
the Government canal, which, it is said, is proposed to be cut 
from some point near Kalabagii. I am, however, of opinion 
that there are sorne two places near Bind Dadan Khan in 
the Jhelum distriot from which small private inundation 
canals could be cut. I think no new private canal has been 
constructed during the past ter years, and the cause probably 
seems to he that people were under the impression that 
either it was very difficult to obtain Government sanction in 
the matter, or no new canal could be dug without Govern¬ 
ment sanction. 

As regards private canals in the Shahpur district, they 
were mostly oonstruoted by individual owners for their 
tenants and those persons whose lands were situated near 
those canals. The same is probably the ease in Mooltan. I 
have already stated that these canals were constructed 
between 1860 and 1870 at the instance of the authorities, at 
a time when no such canal probably existed in the Punjab, 
and the areas to which they were brought were lying wastej 
either as Government rakh or private shaniilat. A refer¬ 
ence to the records of the last and the present settlements 
will clearly show the amount of waste broken up since the 
construction of eaoh.of these private canals, and the improve¬ 
ment that has taken place in the condition of persons whose 
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lands hrtve received irrigation. Althoagii I am not in a 
position to say with any a'nonnt of certainty whether the 
owners constructed these canals simply for their own 
tenants, or whether they from the beginning wanted to 
i extend irrigation to neighbonring villages, yet it is an 
admitted fact that at the request of neighbouring villages 
the owners of the canals impfoved them in a manner so as 
to carry water-supply snffloient to meet their own require¬ 
ments as well as those of the neighbouring villages. In fact, 
I know that those villages which have hitherto reoeivel 
Irrigation from private canals have never had any disputes 
on the score of inanffiolent water-supply, nor is there any fear 
of snoh disputes occurring in the future. On the contrary, 
most cordial relations have existed between the owners of 
the canals and the owners of the lands. So far as I know, a 
canal known by the name of Midh was constructed by a 
proprietary body in the Shahpnr district, but owing to want 
of good management it did not prove beneficial to an appre¬ 
ciable extent. 

The owners of the canals have for a long time been 
willingly allowing water from their private canals to those 
whose lands are situated in the neighbourhood of, and 
within easy reach of, any of these canals. Moreover, if any 
other area happens to be lying uairrigated, the owner of 
the canal allows water to snoii land at the request of the 
land-owners ; and in lien thereof the owner of the canal 
takes Jtb share by haiai, i,e., out of the total produce :|th 
is taken by the owner of the land, ^th by the owner of canal, 
and 3 by the tenants 

4. The well-to-do land-owners generally wish to extend 
the existing Canals, or to be permitted or helped by Govern- 
ment to consttnot new private canals; but, as already stated 
it is diflSoult to get waste land to be taken up by a new 
cana’, or bo find a point from which a canal could be out. 
Of course, some of the existing canals are capable of bein^ 


extended to small areas. I may also state that private 
canals oonld be most usefully extended to those areas which 
the large Government canals may fail to reach, and the 
result will be that no land will he left unoommanded bv 
canals, and Gov emment will not be put to the tronbie of 
digging canals for small areas The Government oanaLs can 
prove fts beaefioial m large and perennial canals, snoh as 
Chanab Canal, Jiielum Canal, etc. If well-to-do Jand-owners 
and gentlemen be permitted to construct small inundation 
canals, they will manage them well, considering them as 
then- means ot livelihood, with the result tiiat there will he 
a general increase both in the cultivated area and Govern- 
ment_demand. Moreover, the tracts which will come within 
the mflueime ot the canals will enjoy immunity from 
famines Now the question is how Government should helu 
canals.*’ and the construction of new^ 

6. As regards the extension of existing canals T of 
opinion that, if the owners of ■'anals Zrgt^n Zm 
enoonragemeat, they would in all probability Gy their ^st 
to extend irrigation to these waste lands which are siteateA 
in the neighbourhood of their canals, situated 

6. A,| regards the construction of new canals, it is in thn 
fi.sb place rare to fino a spot from which » canal could he 
out. If such point could be found, and the land to be tLen 
up by the n«w canal were to be acquired under the rf ^ 
Acquisition Act for well-to-do land-owners the new 
could be easily dug. In order to Sain thZxSi 
canals in proper order, it is for Government to .^ ^ 

h*, b..«i j 

the river changes its eourse, the owners „f lands shoni 
be allowed to offer any obstruction to the owner of thl nu \ 
eoustruet ng a new head, and the former slmuTd be aSnw^S 
reasonable amount of compensation for the land taken un bi 

tad “ of the construction of the new 


In reply to Mr. Ibhetson, witness stated i I own one 
of another in the Shahpnr district, both 
of which draw their water from the river Jhelum, Thev 
irrigate about 8,500 or 9,000 acres, of which about half is 
my own land, From outsiders we take one-fourth of the 
pijoduce of the field irrigated as the price of the water. 
There are no quarrels and no difficulty about collection. 
The irrigation has been going on since 1865. 1 get the 
clearance done and find no difficulty. We keep no separate 
aoooont of canal revenue and expenditure. It is lumped 
up with that of the estate. I should be glad to make more 
canals of the same kind if there was land to he irrigated, 
where there is a very large area to be irrigated, the canal 


should be made by Government, but no need nf t 

small areas. It is bad to have’too‘many mlnlrs o|e 

IS best or at most two. If there are 9 

ff?"d "'Ph "ZlhZvS 

pt U^TelSotlr^ 

will not leave for“the%errnnii[ oIniT’’ 
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Laliore, 29tli October 1901. 


Witness No. 8. 


Owing to the short time allotted, I am unable to obtain 
'fixact Qgurosi and this ntomoi'iinduni isnccoSBanly in general 

teriMonIy._ It relates exclusively to such irrigation as is 
not Provincial oi* Imperial, 

2, A glance at the rainfall returns will show that, except 
a portion of the ^azara district^ cultivation iii 

the six frontier districts must depend entirely upon irriga* 
tion. From time immemorial the people have'practised irri¬ 
gation, which the Afghan immigrants {with their natural 
aptitude for irrigation works derived from the necessities of 
their own sterile and rainless country) have considerably 
developed during the course of several centuries. Up to 
i^te we have come to the aid of the people only in the 
Peshawar and Dera Ghazi Khan distriots. But on the 
whole, even there in great measure and altogether in the 
other districts, irrigation matters have been left to their rude 
and primitive conditions. This did well enough for the 
first 30 or 40 years of our rule, but of late the rise in prices, 
the ]^ressure of population, and the improved means of oom- 
mntuoation, have so raised the value of land and of produce 
thftt a reformaud expansion of the popular system is urgently 
required. And aa the backbone of all cultivation trans- 


■Mr. W. B. H. Mme, C.S.I., Commissioner and Superintendent, Derajat Division. 
Memorandum on Irrigation. 


Indus is irrigatioa, the question is obviouslv one of 

.J..™ t.o. 

3. In Hazara, Peshawar, Kobat, and Bsnnn • 

principally obtained from rivers and perennial streams ““ul 

tht'T Ghazi Khan (the MHals ‘from 

the Indus made by us m Beta Ghazi Khan exceoAf Z 
soiiice of tbo water-supulv differ i filfnevAiU • 
from that of the norther'n'^ditSB HeTttZre Tf^' 
mtermittent hill streams or torrents, fed XnJL tZ 
Mahsud country, the Takht-Suieiman 

The war*‘r f^t irrigate the 

ibe water, tearing down to the Indue is eZus ^ 
diverted by dams and weirs of intermittent stabiiifv^ The 
DerlGW! their aligumeSs. 

4. No uniform, intelligent, and persistent system for reim. 

latnig and developing this distSet irrigation, Zu S 

^pends the life of the pople, has as yet been^ adopted 
No doubt, the omission is due to the fact that till M late 
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years tte popular systems worked well enongli, left alone. 

If a deputy Commissioner took an interest in irrigation, 
mnoh was done i for instance, in Dei-a Ismail Kban, Major 
Maeaulay’s arrangements must have added 30 per cent, to 
the area irrigated from hill torrents, and must have rendered 
more secure wlmt was nlveady irrigated. In Bannu 
Major Johnstone and Mr. Beckett did much. In Peshawar, 
when Deputy Commissioner, it was my good fortune to 
discover the traces of an old Moghul canal | my proposal 
to make a canal on its lines was enthusiastically taken up 
by Mr. Sidney Preston, (lieu Executive Engineer on the 
Swat Canal, and the result is the Kabul Eiver Canal, which 
pays 21 per cent, and has added 20,000 acres (if I write 
correctly from memory) to the secure and permanently irri¬ 
gated area of the Peshawar district. At the present 
moment a project of the late Mr. Gee, Deputy Commissioner 
of Deva Ismail Khau, to irrigate 84,000 or 54,0G0 acres, as 
the case may be, by means of a new canal from the Indus, 
is before Government. All this shows wiiat can be done, 
lint as everything connected with district irrigation depends 
upon the character of the Deputy Commissioner of the time 
being—some men have a capacity and turn for irrigation 
work, others have not—what is done is necessarily spas¬ 
modic and neither continuous nor upon a comprehensive and 
scientific basis. 

5. From what I know of frontier popular irrigation, I am 
convinced that the irrigating capacity, the work aif the 
existing sources of water-supply, might be doubled by 
improvements in the present methods and channels and fay 
the construction of new channels and canals. There can be 
no doubt about that. By improvements in existing methods 
I mean not only re-alignments of present water-courses, 
re-adjostments of heaiis.iamalgamationa of several small 
channels into one large one (an obvious saving in mainten- 
aiiee charges), but also uieasuves for coutvolhug and regu- 
latiug the impetuous bill torrents of Dora Ismail Khan and 
Dem Ghazi Khan, and for amalgamating the many trouble- 1 
some innndation canals of Dera Ghazi Khan into one gieat 
perennial canal to take off (speaking under correction) 
just below the Taunsa torrent and to end below 
Mitbankot, a distance of 151 miles, 

6. The next point is that, except in the Peshawar 
district, where the Peshawar Minor Canals Eegnlation 
(which I had the privilege to initiate) has brought some 
law or order into chaos ; irrigation rights and obligations 
are in a condition of wild chaos, utter confusion, and 
uncertainty. No one knows what is the law, what is not, what 
are the powers of the Deputy Commissioner, what are the 
rights and iiabilifcies of right-holders in water, of owners of 
the soil liable to eanti easements, etc., etc. The_ Village 
Administration Papers sometimes record customs with moie 
or less, genetally less, preoisiou and fullness. In the good 
old days, when land was not so valuable, the population less, 


1. Q. (^he President) -For how many years, Mr. Merk, 
have yon been in the Dergjat?—Nearly two years. 

2. Q. Did yon have experience of the frontier before that P 
—All my service, oif and on. has been on the frontier. 

3. 0,. As regards the rainfall, I understand there is nothing 
corresponding to the monsoon on the frontier f—Nothing at 
all; in the Hazara district and from the western portion of 
Peshawar to Dera Gbazi Khan you get occasional showers at 
the time of the monsoon ; yon get the tail of it at Peshawar, 
but there are no regular rains. 

4. Q. What is the rainfall?—It varies from district to 
district there may be nothing at all for nearly a year, and 
again there may be 14 inches in one day. 

6. Q. There is nothing. I suppose, to depend upon P—No, 
nothing i in nine yesr,s ont of ten there may be heavy rains 
in the mountainous country to the west, into wliioh storms 
sweep np from the flat country below. 

6. Q. When do you have the winter rains P—Generally 
about the middle of January or February ; they are fairly 
heavy, sometimes lasting for two days at a time, 

7. Q. Is not this too late from an agricultural point of 
view P—No. 

5. Q. When is the harvest P—The spring harvest is in 
April and May. 

9. Q. You allude in your meinorandutn to the Kabul Eiver 
Canal; is that finished P—Yes, it was finished in 1892 It 
was broken by very heavy rains that year; that was the year 
we had 14 inches of rain in 24 hours—it is a thing that 
happens once in ten or twelve years. The canal was yeoon- 
rtruoted in 1893, and has since then been running without 
iatcixuption; it is on the lines of an old Mughal Canal, the 


and the means for sending produce to markets (I mean 
Karrachi) did not exist, this did not matter much. The ■ 
Deputy Commissioner administered such customs as he 29 Oct. 01 

found recorded, and where there was no record or, ns is often- 

the case, the records were defective crip conflict, he evolved 
a custom ont of his own head, and everybody was content 
with the hukm-i-hakiiu. But now those days are over. A 
fortnight ago I was in anxious consultation with the 
Deputy Commissioner of Banuu over a village canal project 
which is capable of irrigating some 3,000 acres : it is pro¬ 
posed by two sets of private individuals, who of course are 
at feud with each other. Such recorded customs as there 
are give power to the Deputy Commissioner and Commis¬ 
sioner, but a deoisioQ of the Chief Court on a side issue 
connected with this very project has annulled this power, 
and so far as I can judge, we are helpless. Obviously the 
Civil Courts with their delays and interminable appeals are 
not the proper organs for the regulation and control nf irri¬ 
gation matters. The consequence in this particulm instance 
is that tiie Deputy Commissioner and I decided to leave 
the matter alone till the local officers have legal exeentive 
powers in irrigation, and 3,000 acres must go without water 
for the present. The Financial Commissioner is aware that 
a Minor Canal Law for the Derajat is under consideration 
On a smaller scale, but in the aggret^ate to a formidable 
extent, difficulties of which the above is an instance, are all 
over the frontier hampeiing and strangling private enter¬ 
prise and thereby retarding the development of the country. 

In Hazara, of which | is secure, and in Kohat, where means 
for irrigation are scanty, this does not matter so much; nor 
even in Dera Ghazi Khan, where there can be no diffi¬ 
culties in connection with wells aud with irrigation from our 
Canals, and where the difficulties are confined to hill torrent 
irrigation. But in Dera Ismail Khan (trans-Indus) and in 
Bannu the existing confusion and uncertainty are grave 
and to some extent they are still so in Peshawar. 

The conclusions which I form are— 

(1) It is imperative to develope, reform, and add to 
the existing district irrigation traiis-Indus. 

(2) Eights and obligations, the law, relating to such 
irrigation should be codified and enacted so 
that, to put it colloquially, the people and tbeir 
officers know where they are. 

(S) To effect (1) and (2), it is^neoessary to employ 
professional agency under the orders of the head 
of the Civil Administration, and working in 
intimate relations with the District Officers on 
popular lines. 

(4) The formation of a Frontier Province presents a 
capital opportunity for the purposes of (1), (2), 
and (3). 


traces of which gave me the idea, and Mr. Preston and I 
worked it out. 

10. Q. What is the discharge of the canal? - Ido not 
know, (Mr. Higham explained that the discharge is 224 
cusecs.) 

11. Q. Is the canal a productive work P—Yes, it pays 
21 per cent., and it will eventually pay 26 per cent. It 
was our good luck to take it through a densely populated 
country where water is of great consequence to the people 
and where there are skilled labourers. 

12. Q. The Swat River Canal is worked as an Imperial 
work P—Yes, entirely; that also is on the lines of .an old 
Buddhist Canal. 

13. Q, You allude in your memorandum to a project 
relating to a proposal for irrigating 54,000 acres in Dera 
Ismail Khan?—Yes. (Explained on a map). The canal 
would be perennial. 

14. Q. We bad evidence yesterday in which allusion 
w »a made to the Paharpur project P—That is the canal I 
refer to. You can make it perennial. 

15 Q- For that yon will probably want a weir P—Not if 
yon take it off at the rooky head. (Explained on map) 

16. Q. You refer in your memorandum to great trouble 
as roeards water-rights and so on j is (he Swat River Canal 
administered in the same way as the Kabul River Canal P 
—No, it is managed under the Canal Act. 

17. Q. Could you not introduce a similar regulation hero 
or at Dera Ismail Khan ?—It would be necessary to embody 
the local ouatoms and rights, whioh are quite different 
from ours. 
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18. Q. You have done this on the Kabul River Canal P— 
We make our conditions as vve please on our property; we 
give water to whom we like, but the district canals are the 
property of the people i the Kabul River Canal we govern 
ourselves. 

19. Qj, We had some talk yesterday about a big dam that 
was wanted on the Comal P—Yes, that is an instance of 
where we wanted scientific assistance, (Witness explained by 
reference to a rough sketch that the work is now done in 
an unsoientifio manner, and the way in which it was proposed 
to rectify matters,) 

20. Q. Do the people accept these proposals P—Yes, there 
had been so muon trouble and difficulty. that they say— 
“ anything for peace." In Bannu you get the Knrram 
river which carries an immense flood ! there you should have 
a similar weir, but we want professional help. What is 
wanted is to amalgamate a number of the small private 
canals. 

21. Q. Would the agriculturists accept that proposal P— 
Yes, once they understand it ; as long as we guarantee that 
we will not interfere with their rights. 

22. Q. Do they not look upon every interference of that 
sort as to their disadvantage P—No, not so long as we 
explain that the revenue is not to be enhanced. If they 
come to understand that the idea is simply to make things 
work distributing water better, they will agree. 

23. Q. At present they pay water-rates P—Not a separate 
water-rate, but a consolidated land revenue; this is a simple 
method ; we do not require to maintain an establishment for 
assessing a wate-rate j we take the whole as wet land 
revenue. 

24. Q, (Mr. Ibhetson .)—Who does P—Government does. 
In Dera Ismail Khan a bund is wanted, but we want pro¬ 
fessional assistance j our own people can only tell us what to 
do, not how to do it. 

23. Q. (The President .)—Is there any likelihood of pro¬ 
fessional scientific work being done without upsetting the 
local oustonis P—Yes, when the people understand it is to 
their benefit, they are quite prepared to do it. On the Kabul 
river there was groat interference, but as soon as the people 
grasped the position, there was no difficulty. 

26. Q. If you had a big canal as Mr. Gee proposed, would 
you have the administration worked just like the Dari Doab 
Canal P—Yes ; it would be too big to be worked by the Civil 
authorities. 

27. Q. If a large canal were to take the place of native 
water-courses, the question of existing rights would come 
in P—These we would conserve.; in the Paiiarpiir canal there 
is very little irrigation that would he affected ; and the same 
is the case in Dera Ghazi Khan; there are very few vested 
rights. There is one thing, however, to be considered j in 
consequence of the peace which we have established in the 
hills, the supply of water from the hill torrents is diminish¬ 
ing steadily ; since the establishment of our rule in Toohi, 
the water has been diverted and the cultivation has increased 
there 15 to 20 per cent.; consequently the water-supply of 
Bannu has decreased. 

28. Q. Yesterday we were told that, if the Eatti Kumar 
bund were constructed on the Luni, it would not matter how 
much water was taken above P—That is a professional 
question about which I could not give an opinion. 

29. Q. Is there any possibility of oonstrnctins: tanks P— 
Only very small tantei; you could not make big tanks; the 
great thing in Dera Ismail Khan and Dera Ghazi Khan is to 
regulate the course of the torrents, and to dam up the 
streams. If we could get professional assistance about that 
and regulate the course of the torrents, it would be of great 
assistance ; at present we have to go by the light of nature 
and by what the natives tell us. 

30. Q. At Dera Ghazi Khan would you require a dam 
over the Indus P—No, I don’t think so, 

31. Q. Looking upon it not from a professional point of 
view, but from the ordinary administrative point of view, 
how would you compare the conditions of canals in Dera 
Ismail Khan and Dera Ghazi Khan west of the Indus with 
the Sind Sagar project on the other side. If you had, for 
instance, to give a grant, how would you divide it P—Well, I 
look upon it to a certain extent with the eyes of a man 
who has bother on his hands. It is a great thing to have 
good irrigation close to the hills ; it is a great pacifier ; it 
would be better to spend the money on irrigation works 
than on an expedition. 


32. Q. Would you say, other things being equal, that 
there are sufficient State reasons for preferring a canal 
west of the Indus ?—Yes, strong political reasons. After the 
Swat Canal was finished, half the Mohmand tribe settled 
in British territory on the Swat Canal lands, and with 
the establishment of peace that process will continue. 
If you improve the means of irrigation and have a clear 
law, if you make it more a business matter in fact, this 
will be brought about. 

33. Q. It is not a country where you have to dread 
famine P— No, on acoountof the character of the people— 
they are enterprising—and if famine threatens, they break 
up their homes and leave. 

34. Q. Does it threaten P—It is a case of perennial 
famine in the unirrigated tracts ; hliarif crops have failed 
this year ; once in ten years the autumn or spring crop 
is a bumper one and the people live on that tor ten years, 
You find them leave their homes and go elsewhere. I have 
found Peshawaris in Dera Ismail Kt an breaking stones ; 
there are hundreds and thousands in the Punjab and even 
as far as Bengal and Calcutta. 

35. Q. Of course, we are concerned chiefly with questions 
of famine protection and famine relief. I gather that in the 
country you have been describing famine relief does not 
come in and famine protection not to any great extent. In 
that ease, as regards the food-supply of the country and 
apart from political questions, it does not matter whether an 
area of 100,000 acres is added on this or that side of the 
Indus P—No ; there was famine in Hazara in 1878, During 
the recent famine in the Punjab there was great scarcity, 
altogether prices went up to a higher extent than there, but it 
was nothing like famine. 

36. Q The inundation canals, I understand, are of doable 
use in irrigating the kharif crop and starting the 
rabi ?—Yes, and also irrigating rahi. 

37. Q. When do they generally dry up P—A great many 
of them are perennial; the small canals of the people are 
perennial. 

38. Q. AretheseprivateP—Yes, made by the predecessors 
of the present owners ; made by the people and kept up by 
the people j they are probably a thousand years old. 

39. Q. They must be very deep P—The river is spread 
out and then there are floods which help them along. Prop 
the Kabul river there is a perennial supply in Peshawar ; in 
Toohi and in Knrram there are perennial streams, but not 
below, and that is where the difficulty comes in, 

40. Q. Can private canals be worked at all satisfactorily P 
-—Yes, if the law is clear, they can. 

41. Q, The evidence we had yesterday was very much to 
the effect that the sooner private canals were oontrolled|by 
the Deputy Commissioner the better—the cases of Hoshiar- 
pnr and Montgomery were quoted P—Those are isolated 
canals, but this is a network of perhaps 500 canals in 
one district like Peshawar ; there the Deputy Commissioner 
could never work; he only steps in to settle disputes; the 
ordinary management is left entirely to the people. 

42. Q. — i suppose there are a number of shareholders in- 
each canal P—Yes, and the whole thing is worked out in 
detail down to the rights of each man, which are recorded j 
it is worked out by the people themselves, and we only step 
in when there are disputes about water-rights, eto. 

43. Q. Is this management one that gives satisfaction to 
the people P— Yes, it is management by the people, and 
has been recorded in Peshawar with great care in the settle¬ 
ments. 

44. Q. Have you had any experience of inundation canals 
away from the frontier P—No. 

45. Q. Is there much well irrigation ?—There is some in 
Dera Ghazi Khan ; not much in Dera Ismail Khan, and a 
certain amount in Peshawar ; the Persian wheel is employed. 

46 Q. Are wells put down to carry on the work begun 
by inundation canals as in the Punjab ? No. 

47. Q. Are they wells?—They are lined with 

masonry in Dera Ghazi Khan. 

48. Q. What is the cost P—That depends on the distance 
of the water from the surface. It may be anything from 
4 to 25 feet. 

49 Q. Wells are not very expensive, are they P—Certainly 
not more than Rs. 1,000. A well lined with brick would 
never run to more than Rs. 1,000. 

60. Q. Are the people glad to take taiari Yes. 
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61. Q. Do you thinWhe system of takdvi can be made 
more easy and popular P—Tes; there are great delays now. 

62. Q.—What do you think of the rate of interest P—I 
don’t think it is too much. 

63. Q. It is 6j- per cent. P—Yes, it is better than they 
can get from the bania. 

64. Q. If they could get 8 per cent., you don't think 
that would increase the number of wells P—No, I don't 
think so. I once had applications for lakhs oi taTsavi in 
camp at Peshawar ; they put in their applications, and the 
cases were decided on the spot, hut you cannot always do 
that. They come for taiavi if there are no delays and 
difficulties, 

66. Q. I suppose the security is a good one. Does 
Government lose its money often P—Very rarely, and the 
well is a very valuable asset. I asked a banker, and I found 
that, if 1 gave as surety the mortgage of a house, I should 
be very lucky if I had not to pay 8 per cent.; for a loan 
even on gilt edge securities, you have to pay 10 per eeut. 

50. Q. (Mr. Ibbetson.)—! understand the management 
at present is absolutely, with the Deputy Commissioner P— 
Yes, the supervision and control. 

67. 0,- I understand from reading your note that you 
propose to substitute for that, management by the Canal 
Department?—-No, that is not my meaning. I am sorry 
if you gathered that from my note. What I said was 
intended to refer only to construction. 

68. Q. When things are in working order, you don’t pro¬ 
pose it should be made over to the Canal Department P —No, 
to the Deputy Oomiuissiouer, who will have the advice of 
professional agency. 

59. Q.. I sec iu Peshawar and Kohat you have a water- 
cess; instead of taking labour, you take money P—No, it is 
only a small portion of maintenance ; practically nothing. 

60. Q,. You don’t propose to substitute a cess P—No. 

61. Q. The labour system works well?—Yes, but you 
want legal power to enforce it, In a canal run by the people 
the labour system is the best. 

62. Q. Is it not the case that in this re-adjustment and 
reconstruction which you propose some people will lose 
their water altogether?—No, we never deprive a mau of 
water; we take good care of that, 

63. Q,. That is a sine gud noii Yes. 

64. Q. You don't mean that only some few may he 
deprived of their water P—No, the whole countryside would 
he against you. 

65. Q. You have no record of irrigation rights P—Yes, 
in Peshawar. 

66. Q» There are districts in which you have no record 
of rights P—-It was not necessary in the old days. 

67. Q. That will be supplied in the next settlement P— 
In Dera Ismail Khan it will be supplied now and in Bannu 
in the next settlement in six years’ time. It is no use 
having the record unless you have the power to enforce it. 

68. Q> Suppose you have the record. At present yonr 
system is working well, and the Deputy Commissioner’s 
authority is sufficient, though it has no legal basis ; you 
want to legislate and then you limit the authority of the 
Deputy Commissioner, because you debar him from doing 
anything outside the four corners of your Act P—At present 
the Deputy Coimuissioner cannot do anything at all. 

66, Q, He does do it?—I will give you an instance in 
Bannu. A leading native got permission from the Deputy 
Commissioner to construct a canal; afterwards he extended 
it, without the permission of the Deputy Commissioner, 
who was a ditt'erent man, and was fined for doing so. 
Afterwards be appealed to the Chief Court, and the 
sentence was cancelled. What is to be done in such a case p 

70. Q. You think, then, that the time has come when 
legislation is necessary ?—Yes. 

71. Q. With reference to the increase of cultivation 
higher up in the hills, in some places it has happened that 
a bund has been built and there has been a consequent 
diminution in the supply lower down P—In Tochi the supply 
will be diminished in the next ten years, but not in the 
Luni. 

72. Q, Do I understand that on the frontier, speaking 
generally, land is of no use without water P—It is of great 
use once iu five or ten years. 

73. Q. You said that wells can be made at a reasonable 
cast without difficulty P—Only in certain places. In Dera 


Ismail Khan the subsoil water is very deep ; in the Trans- 
Indus portion there is a substratum of saltpetre, and for 
drinking-water people have often to go to tanka. 

74. Q. I should like t’' know whether on the frontier 
there is a large area for extension of well irrigation P—In 
Dera Ghazi Khan there is, hut there is no population ; in 
Dera Ismail Khan there is not, because the water is deep 
down ; that is also the case in Bannu and Kohat. 

76. Q. Then it is not a question of money that is 
restricting well irrigation ?—No. 

76. Q. It is not a question of tahavi^ —No, there are 
physical reasons; besides, there is the want of water and 
want of population. Artesian wells in Tank might do a 
great deal. 

77. Q. When you have got your water brought near the 
land, is any local expenditure required to prepare the land for 
irrigation P—The people do this themselves regularly. 
They don't want help. On the Kabul river and Swat 
Canals they did it themselves. 

78. Q. Was it done by the landlords or tenants P—It 
depends—it may be done by an ocoupanoy tenant. 

79. Q. Has he any legal protection P—'Yes, he gets com¬ 
pensation. 

80. Q. Can any money compensate a man P—If he is a 
tenant-at-will, of course. 

81. Q. Local feeling prevents him from being turned 
out P—Yes, us a rule, except when the landlords are afraid 
of a teuaut-at-will getting occupancy rights. 

82. Q. Have you many cases of canals owned by one 
or a few owners in which water is supplied to people who 
have no share P —There aie a few cases; any right-holder 
can sell his water to .anybody. 

83. Q. In the eonstruotion of a well is the man fairly 
sure of finding water P—They use the hazel and there are, 
besides, professional .water-finders—Ghilzais—who come 
down, ami that answers fairly well. 

84. Q. Are there physical difficulties to be encountered P 
—No. Trial shafts are sunk first. It costs about Es. 10 in 
each case. These men are professional well-sinkers who 
come down, for many generations ; they have done it and 
are very good at it. 

86. Q. In some districts would it be a real help to give 
them any kind of assistance, such as you suggest in the 
matter of artesian wells P—In Tank this might be possible. 

86. Q. That wonld be a supply of drinking-water P—Yes. 

87. Q. It has been suggested that Government should 
construct wells'and recoup itself by the, imposition of a 
. water-rate os the irrigated area?—It is quite unnecessary 
on the frontier; it would lead to friction j the people do it 
much cheaper. 

88. Q. I here would be difficulty ill adjusting the recoup¬ 
ment P—Yes, if they want Government assistance, they can 
get takavi, 

89. Q. Do you accept ordinarily the joint security of a 
village for takavi advances ?—That depends on the village ; 
if the village were united, we would ; but we would not it it 
were not united. 

90. Q. It is the experience of many parts of India that 
joint security may be accepted with absolute safety P— 
That depends on local conditions ; it is better security if the 
people are united. 

91. Q. The period for which takavi loans are given is, it 
is thought, too short; although the rules admit of 20 years, 
in practice they are only given for 10 or 12 years, and that, 
it is said, is much too sliort ; is that your experience P—I 
have never limited the period. 

92. Q. It is, I suppose, the fault of the Deputy 
Commissioner if the period is limited P—Quite so. We give 
them 15 to 20 years. The matter is entirely in the hands 
of the District Officer. 

93. Q. (Mr. Bajarafna.) —Do you think the extension 
of the period to 30 years would encourage the people P—I 
don’t think so, because they like to get rid of the liability 
as soon as possible. There are many business men among 
theoii and they quite understand this. 

94. Q. But in the case of a costly well, costing say 
Es. 1,000 P—Well, a man might take the longer term in 
such a case, hnt he may die and be succeeded by a spend¬ 
thrift, and there would be difficulty in getting your inouey 
back. I have never been asked for more than 20 years. 

■ 96. Q. ('Phe President)— power of the Deputy 
Commissioner is to give the loan up to 20 years P—Yes. 


Mr. Merh. 
29 Oct. 01. 
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*'6. Q. -Bajaratna.) —Wq haye 30 yean in 

MadiaiT’—You, have bigger works probably. 

,97. Q. Am rogards the man who was fined by the 
Deputy Coipniissioner for extending bis eanal, was that 
iduiie by magisterial order P—It was bold by the Chief 
Oonrt that the pumshment was ont of the power of the 
Deputy Commis^oner. 

98. Q. (Tk* Ptetident.) —On what conditions la a nian 
allowed to oonatruct a canal P—The onatom of the land 
which jMrmits him to make a eanal with the permiasiun 
of the Depnty Oommiasionet. 

99. Q. Is ho bonnd to irrigate only a certain area P—No. 

100. Q. Does ha pay anything to Government P—Wet 
land revennei bnt not more than was fixed at the settlement j 
the area is not limited. 

10 i. Q. Don't von limit the areaP—That depends very 


10 i. Q. Don't yon limit the areaP—That depends very 
mneh on t he lie of the country. If he was told he wuld 
make a canal of certain dimensions, he should not irrigate 
more. If there is a law, you must enforso it. 

102. Q. Irrigate more than what P—^More than by the 
direotions he got. 

103. Q, (Mr‘ lbb&Uon.)—l understand yon to say that 
yon think the period of exemption is sufficiently Ubetal P-^l 
think BO. 

104. Q. How far is the tenant who makes sneh 
improvements protected from enhancements of rent P—A 
tenant at will would not be allowed to make a well. 

105. Q. Apart from wells, small irrigation bunds, etc. P— 
He might do that. 

106. Q- Woold be bo protected against enbanoement of 
rent P—Popular enstom would prevent it, 

107. Q. Is there any legal protection P—No. 

108. Q. (Mr. Wilton,) —I understand you to say that 
with professional aid there would be a development of irri> 


122. Q. We were told that the iSdnctloh'in the wsfer- 
supply of the Gomel owing to the sj)iead tf itaHutloii fnr* 
their up aSecto the Salapa&iP—ifee, 

128. Q. If there were an embankment .ower dbwipji i^t 
would not occur P—I cannot tell yon. It is » prt^^dnhl 
quMtion. I can only say there is something wanted iiliero 
which reqnireo attention. I don't know in the 
what it would cost. 

124. Q. Have you soon the artesian wells at Quetta P^I 
think a good deal might bo done that way. 

126. Q. Both for drinking-water and irrigation P—TeA 

126. Q. Is there no salt in those hillsP—litfaen » no 
rook.salt, hnt there are mineral springa 

127. Q. Are these artesian wells 600 feet deep P—I 

oonld not say. . 

138. Q. Professional skill would bo toquu^ in the 
matter?—Yes. ^ 

129. Q. You don’t think the amount of interest 

aHects the amount of tntavi taken ; speakimt aeri»^ 
the Punjab generrily, if there were no i«teiest,>onld^^ 
bo an increased demand for taiaei P- No doubt, there wmild 


Dapar^ent in the Kabul river and Bara. 

109. Q. In the Daman what form should that assistanee 
take P -They might tell ns how to regulate the hill torrents, 
as is done in France and Switzerland. 

IIO- Q- Would they take levels and so on P—The work 
done would he similar to that you see in the eonth of Europe ■, 
the stewms would be regulated and trees planted to steady 
the eiirrent, • instead of its spreading all over; at present 
you do not know wheie your hill torrent will be next year. 
In Dera Ismail Khan and Dera Ghaxi Khan very much 
oonld be done in that way by profeesional agency. 

111. Q. At whose coat wotdd this be carried out P_I 

suppose jointly at the cost of Government and the people. 

112. Q. There would be an embankment at the Batti 
Kumar on the Lamp —Only a professional man could tell 
ns that. 

113. Q. Would It not have to he carried out at the 
cost of Government?—Probably people will take iaiavi and 
pay half the cost. 

114. Q. We were told that it won Id cost 6 lakhs of rnpeea 

I suppose the people would not take taiavi to anything^e 
that sum P—No. j 

116. Q. Then it would have to be done entirely at the 
cost of Government?—Yes. ' . 

116. Q.^What would be the, retorn to Government P— 
Increased irrigation and land revenne. 

, 8- on the irrigated 

land ?—Fec]^e prefer wet land revenue. 

•'’o'o assessment 

would be fliiotusting m future and the amount of land 
revenue would be 2 lakhs of rupees a year. That would 
increase with ths area iirigated P—Yea. 

^ 119. Q. Do yon think this largo expenditure would be 
toanoially prohtable to Government P—I cannot say ■ that 
is Athing I could not give an opinion about offhand. It 
could be worked out what area will be added and the 
revenue; if the peroentage comes to 8 per cent, it would pay. 

*«> advance the 

nwney r—It ha« no money, 

^l. Q. Where are the funds for the survey to oome 
from-from Government P—It is worth the riski a nro- 
fesNonal man oonld snryey the whole of thi» tract. If the 
revenne yon got from the additional area came to lav 4 
per eoDts, I abonld nj do it. ^ 


1 —j Ti ”—M m Claim on ne to 

lend pnbnc money free of interefft* 

1.11. Q. (J/r. IbMton.)~Do yon think this rate of 
interest opposes any ohetaole to the extensiou of well irri. 
gation P—no, I do not think so. 

182. 0 , (dfr-. *ff»Vs(Mi.)--Abont thesestreamsfrom which 

I»ivate canals Uke out, are they very different from the 
rivers of the Punjab P Is the fall much greater P-lt is 
slightly greater. ” “ 

i* ''’“'7 HtUe outs P-i 

That de^^ on the Wks ; the banks in Peshawar are 
nnsb With the water. . - 

134. Q. Do yon think you could do much by improVmw 
the present system P-You oonld do a great d«ii 

136. Q. Where there is room for makintr new x^iLl. 
would yon advise that private canals should * onebioS^ 

136. Q Yon my the Deputy Commissioner has nOt 

187 Q. What is your opinion of the workinir of th. 

app ledto the froiirier j we should have the reguSsveS 
elastic aud capable of being altered ae oircumaTauMa a^ ^ 

138. Q. (Mr. IhbehoM.y-Sappoeiog a man wantd to 

u i ^ t-KsitOver other peopl^ 

land 1 . there any power to do so, or can they provenHifel 
-There le no po wer under the Land Aoquiiilbn' Ab^ 

Baunu and Pfdiawar there is a onidom^at. if i LS 

compousation he can do so. The Depnty eommisshmi*^ 
no power m these mattery and they shoild be reguStS^ 
single man in a village may refuse to grant MrmWon 

blSed "l-Klhg iJ 

139. Q. (Mr. ffiffiam )~OB the opening of the Kabnl 

141. Q. lu the ease of the Bara Caii.l wi.o__ 

tt® aen“^ 

to get more than their share P-^o gnaranterf id iW 

whatthey were entiUed toby customfX“^wttdfc 
“"d their objections 

weight; tlm grwt hulk agreed to it ; the minortty^K^ 
way when they find that the majority is support^ ^us!^ 

P Has it worked sttisfao- 
to^y p—Yes. when I was in Peshawar, it worked all right ■ 
what we ^nt IS ptof^ional awenoy to advise in teehnldal 

benefit ttey sgrm to om proposals They aro v^ ghwwd 
m Irngatimi matters j they understand the thlnw • it 
question of ^nsl confidence in the Deputy Oomhiis^ 
sioner. In ^nn there will be great diffi^lties at iftt, 

LaZr."wm«t^S™“^“'" time 

•idlStiot fOTfi’S‘:^'rfp^ei?t k s 
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the people and partly on the Province. In the case oE 
new oanals I would depend on the Province, 

145. Q. You cannot depend on the Province, because 
there is no money ?—The frontier Province may have some 
money. 

146. Q. Would the people take a loan P—They cannot 
take a large loan. 

147. Q. Supposing you want two lakhs of rupees for train' 
ing a torrent, if the Government advanced one half and 
paid the other, how would it answer f — 1 don’t think the 
people would ever take more than Es. 10,000 in tukavi, 

148. Q. Anything more than that Government must 
advance ?—Yes, and trust to the revenue to recoup it. 

149. Q. You cannot raise revenue rates at all P—No, but 
for your own water you can charge anything yon like, Mr. 
Gee’s canal at Pahavpnr will be our own canal, and we may 

charge anything we like. 

150. Q- Did you charge the people on the Kabul river, 
who had old irrigation?—No, they had water free, as much 
as they were entitled to ; if they took more, they would have 
to pay for it. 


as 

151. Q. You never had relief works in Dera Ismail -Mr. Mefi. 
Khan P— No, nowhere in the frontier except iu Hazara in - — 
1878. In the hills of Dera Ghazi Khan we had relief works 29 Oct. 01. 
in the Baluch ooautry. , 

153. Q. We received yesterday a programme oE Dera 
Ismail Khan district relief works (shown to witness) P— 

That will never be wanted. 

153. Q, You talk in your note about improvements 
of the canals P—Yes, these are for my part of the country 
and for political reasons. 

154. Q. These improvements of the canals find no place 
in their programme ? —No. 

1B5. Q. Would it not be a good thing to .employ the 
people generally?—These improvements employ a good 
deal of professional labour. They are good enough, but 
the relief works will never be required. Tanks are good, 
but they dry up again. All I have said about frontier irri¬ 
gation is^ not with regard to famine, hut to improve the area 
for political reasons. 

166, Q. Do you think if there was a peieunial canal 
in Dera Ismail Khan on a large scale, there would be any 
danger of a rise in the spring level ?—No, 


Withes* No. 9.—Colonel L, J. H. Geet, Superintendent, Bahawalpur State. 

I ,—Memorandum ly Witness on Canals and Wells. 


The Buhjeot on which I can give opinions are— 

(1) Co-operative district canals. 

(2) Inundation oanals generally. 

(3) Construction of wells. 

2. As to (1), these may, iu my opinion, be dismissed 
from consideration. There is only one such enterprise that 
I know of which has succeeded and is of any importance, 
and for many reasons none such is ever likely to succeed 
again, or indeed to be attempted. 

3. The Eerozepore Canals have worked successfully for 
many years, and they are important as having an irrigating 
capacity of oonsiderabiy above 200,000 acres, and having 
actually attained that area of irrigation. Their consi ruc¬ 
tion is fully described in printed reports of 1875-76.77i 
and my painful experiences therein stated would, I imagine, 
deter any District Officer from attempting to imitate the 
operation, even were it now possible to do so. 1 returned 
te Perozepore in 1880 to find the irrigation system in 
danger of collapse, but succeeded then in renewing and 
extending it, and 1 devised the existing system of main¬ 
tenance before I left the district in 1883, as described in a 
report of that year. In 1883-84, as Commissioner of the 
Hissar Division, 1 extended the system into Fazilka, 
fOmpleting it as it now exists ; and in 1890, as Officiating 
Finauciar Commissioner, I remodelled the ^ system of 
maintenance established in 1883, as detailed in the 
Government Proceedings of November 1890. I have fully , 
stated the method of construction and maintenance of 
such works in a manual published by Government iu 1884. 
Since then I have no further knowledge of them, but Bai 

Bahadur Maya Das, who has been in charge of the oanals 

since 1883, can give any particulars that may be required. 

4. With regard to (3) of my paragraph 1, my opinion is 
that the days of inundation irrigation have passed. The 
rivers have been, or are being, tapped to a degree which 
much lowers the value of these works by depriving them 
of the early and late water which is so important to irri. 
gators The method was, after all, but a makeshilt ; it 
has had its day ; and the time has come for arresting the 
summer floods by weirs, and for distributing them scien¬ 
tifically over the country to aflord a duty of 200 acres to 

the ouseo instead of the 30 or 40 acres which is the 
average of inundation canals. 

On the special subject of inundation canals in the Baha- 
walpur State, Khan Bahadur Mivza Jind Vafle Khan, the 
Wazir of the State,, will give information better than I 
can. 


6. As toj(3) of my paragraph 1, my view is that well 
construction should go baud in hand with the canal irriga¬ 
tion which affords the springs for well irrigation. Canal 
water should be given so very sparingly as to drive the 
people to use the wells they have and to sink others. Not 
only would the water thus go much further, but we 
sbuuld hear less of water-logging and malaria. The ideal 
Canal irrigation to my mind is that which creates and 
extends well irrigation, and is supplemented by the latter 
when river water fails, 

Development of well irrigation, like any other form of 
district progress, depends upon the District Officer. That 
the District Officer should be able to achieve anything in 
this direction, he needs— 

(а) knowledge of his villages ; 

(б) time for moving about and attending to his enter¬ 

prise ; 

(c) a free hand in ialcwvi. 

(a) of the above implies some permanence of tenure, and 
of course both zeal and discretion, are supposed. 

As regards (r), in no commercial enterprise can anything 
be achieved unless risk is taken. It should be accepted 
that the Deputy Commissioner may occasionally lose money. 
But on the whole what better business cau there be than 
one which borrows at 3^ per cent, to lend at 61, and which 
makes an average of its. 500 profit on every well con¬ 
structed on these terms? I here assume that the wells 
will be charged from Ks. 16 to Es. 26 abiana, say an 
average of Es. 20 per annum, for the balance of an 
average well life of 40 years, after expiry of an average 
period of protection of 15 years 30 x (40—16) =500. 
In _ the Bahawalpur Stats takavi is given without charge 
of interest. I attach a memorandum which I there issued 
showing the commercial advantage, even on those terms, 
in encouraging well cultivation by liberal loans. The well’s 
life is therein taken as permanent, because, in fact, 
timely outlay on repair does extend it to an indefinite 
period. 

During the last two years there has been a great exten¬ 
sion of well construction ou takavi loans in Bahawalpur, 
regarding which the Wazir can give particulars. Thi.s, 
however, is likely to suflfer, as the inundation oanals there 
are already suffering from the effect of the great works 
constructed, under construction, or projected, in the 
Punjab. 


Col. Grey. 
39 Oct. 01. 


Note ly Colonel L, J. H. Orey addressed to the MasUr Mai regarding profit on TaJeavi wells, dated 

9th March 1900. 


In continuation of my memos, of 21st February 1900, 
26th February 1900, and 2nd March 1900, on the subject 
of takavi, it is well to show the actual figures of profit 
on lending money for wells. 


2, Eupees 300 invested in Government paper yields 3| 
percent,, or in 13 years it is worth 300 (1 9* )i* = 

Es. 463-6-0. (a) 


E 
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Col- Qrey. 
S9 0ct. 01. 


If the Es. 300 he lent on takmi, it is recovered in 13 
years as follows 

Es. A. p. 



2 years 

30= SO (1 -f- 


mi. 


3rd 

year 


= 40 14 

0 

4th 

if 

30 = 30 (1 -f 


= 39 8 

0 

6th 

»f 

80 = 30 (1 -k A) 


== 38 3 

0 

6th 


80 = 30 (1 -h 


= 36 14 

0 

7th 

ft 

30. = 30 (1 -t- n)® 


= 35 10 

0 

8th 

1* 

30 = 30 (1 


= 84 7 

0 

9th 

if 

80 = 30 (1 -(- 


= 33 4 

0 

10th 

9> 

80 = 37 (1 + 


= 32 2 

0 

11th 

>» 

30 r= SO (1 -f 


= 31 1 

0 

12th 

89 

30 = so (1 + xiyo 


= 30 0 

0 



Total 


351 15 

0 


(tt) ncintts 0) or Bs. 101-6 is therefore the sctual cost of 
the loan to the State, 

3. For this capital outlay of Ks. 101-6 the State will 
obtain, for ever, the charge imposed on the well after 
expiration of the 12 years’ Patta, say 20 per cent, per 
annum, if my recommendation in paragraph 4 is adopted. 
There are indeed few invastmenta which yield so large a 
return as 20 per cent. 

4. I recommend that this, charge be fixed at Ks. 20 
hilmuMa in excess of whatever the 60 bighas of land may 
he paying at the rcvenne rates of the Tillage, viz,, Bs. 20 
should be added to the jama of the village, and to the 
Khatauni of the Well owner, after 13 years from date 
of completion of the well. 


II.—Note u$oii the Statements of Ferozepur Irrigation furnished to the Irrigation Commission by Bai 

Bahadar Maya Bas^ dated the 16th October 1901. 


The co-operative irrigation works in Fero^epur appear 
from these statements to yield profits as follows:— 

(a) to their owners a profit of above Bs. 3 per acre 

upon an outlay of nil. 

(b) to Government a revenue of about 1^ lakhs of 
rupees upon an outlay of nil. 

[a) May be otherwise stated, viz,, that the average 
increase of the value of the irrigators' Crops, by irrigation 
from the works which they own, is Rs. 6 per acre, from a 
capital outlay of Rs. 6-8 per acre—which outlay has, how¬ 
ever, been recouped, with a large margin, in the conversion 
of 94,633 acres of unonlturable and unsaleable waste into 
valuable arable land by deposit of silt ■, 

(5) may he detailed as being one lakh of ‘ water advan¬ 
tage ’ rate on an average irrigated area of 170,000 acres, 
and more than half a lakh of ‘ dry ’ revenue on the above 
94,633 acres of land rendered assessable by the canals, and 
assessed to revenue in the Settlement of 1887-90. 

2. These results are derived as follows from Bai Bahadar 
Maya lias’s statementsThe grand total of 26 years’ 
irrigation is shown by Statement C to be 3,032,607 acres. 
The total capital cost by his Statement A is Es. 9,33,249; 
and the total cost of silt clearance, establishment and other 


paid off their capital cost, and all maintenance charges to 
date, with a balance of sixty-seven lakhs of rupees, as 
follows 


(1) Inowmentof value 

of 94,663 acrea 
bIiOwu by Bai 
BahHdar Maya 
pBa from the 
survey figures of - 
X887 to have been 
waste uncnl- 
turable laud that 
has been, ellted 
and made luto 
fertile and new 
laud ** i . 

( 2 ) inurement uf value 

of 80,000 aores of 
‘ dry * laud con¬ 
verted to ‘ Irri- 


Dr. 

Capital outlay and cost 
of maintenance to 
1895-96, Rs. 16,78.035 
or, say, • « • 17 lakhs 

Balance « , • 67 „ 


(8) water rent at Bs. 
2-8-0 pel acre, 
which would have 
been paid had the 
canals been con- 
structed by Gov¬ 
ernment* oa 
2,238,381 acres 
irrigated up to 
1895-96 


maintenance expenses for the 26 years is shown in State- 
ruent B as Bs. 16,88,766. The maximum irrigated area is 
shown by Statement 0 to have been attained in 1900, being 
278,823 acres; and from that statement the average of 
the period 1896-97 to 1900-01 is 170,846 acres. Taking 
the future average for safety at the latter figure, the capital 
cost upon that average is Es. 6-7-7 per acre. The average 
cost of maintenance for the same period of five years is 
shown in Statement B as Es. 1,31,076, which fiilis on the 
average of irrigation for the period at annas 10-11. The 
initial and annual cost of the canals may therefore be taken 
at Es. 6-8 per acre and annas 11 per acre respectively upon 
the average irrigated area. 

3. The average increase of value of crops by this irriga¬ 
tion, in Fazilka, was estimated by Mr. James Wilson, 
Settlement Officer of Sirsa, at Es. 8 per acre iu a note, 
dated 13th January 1884. Mr. Francis, Settlement Officer 
of Ferozepur, in a note of 28th October 1890, estimated the 
value of increase in Ferozepur at Es. 2-8 to Es. 3 per 
acre, “ after deducting cost of clearance and establishment 
together with a small allowance for the capital sunk.” The 
similar Government inundation canals in Montgomery charge 
an average of Es. 2-8 per acre for water, which is presum¬ 
ably estimated at half the increase of value of crops from 
the irrigation, On these data a safe estimate of the average 
increase of value of crops by the Ferozepur irrigation is 
Bs. 6 per acre. From this profit may be deducted Bs. 1-7-0 
per acre as follows;—Average cost of maintenance shown 
above Rs. 0-11-0; average of ‘ water advantage ’ rate taken by 
Government Es. 0-12-0; total Es. 1-7-0. The net profit of 
the irrigators is therefore Es. 3 to Rs 4 per acre yearly; and 
this is upon an outlay of nil because the accounts made up 
to 1896-96 showed that, up to that year, the canals had 



It results that the profit of the irrigation is really from 
Es. 3 to Es. 4 per acre on an outlay of nil. 

4. The profit of the Government is also about 1| lakhs on 
an outlay of nil. The Government Eesolution No. 43 of 
the 6th August 1885 estimates the Government profit at 
Es. one lakh yearly, and paragraph 6 of Eai Bahadar Maya 
Bas’s note, which accompanies his statements, states the 
yearly profit at that figure. But one lakh is the‘ water 
advantage ’ rate only, whereas the ‘ dry ’ revenue on 94,638 
acres of waste land, above shown as made arable by the 
canals and assessed in 1887, must be at least half a lakh 
more. The result is that the Ferozepur co-operative irriga¬ 
tion works afford to their owners a profit of some five to 
six lakhs per annum (170,000 acres average irrigation at 
from Es. 3 to Rs. 4 net profit per acre), and to the Govern¬ 
ment a profit of above one and a half lakhs per annum; in 
both oases upon an outlay of «*7. 

5. The above is the rosy side of such an undertakings 
The reverse side may be seen from the following extracts of 
Captain Grey’s printed report of 1876-77. It aooounfs for 
the lack of response to the hopes expressed in Punjab 
Government Eesolution No. 43 of the 6th August 1886 
“ that the success which has been obtained in Ferozepur will 
encourage officers in other districts favourably situated for 
the constiuotiou of inundation canals to carefully consider 
the feasibility of the creation of sneb works, and to use 
their best efforts to induce the villagers fo pombiue for theiy 
execution”:—The Lieutenant‘GQvernor of,., fhe.^PuniaV 
passed the 16th—17th February l8l7f> in the Zira.Tahsil.of 
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thid district. Thronghout that time he Was completely 
mobbed by zamindars of that tahsil petitioning against the 
continuance of the canal undertakings. Canal operations 
had been appointed to commence in January, and from 
that time till the Lieutenant-Governor’s arrival frequent 
deputations of zamindars from all three Tahsils concerned 
had been to the Commissioner at Lahore to object to the 
canal work,—and petitions had been addressed also by post 
to the Lieutenant-Governor. When, however, the latter 
was in Zira, it was only the zamindars of that tahsil who 
besieged his camp * * * Ihe malcontents 

urged, in fact, that canals were a nuisance, and that they 
did nut wish them introduced into the district. On the 
other hand, all the influential zamindars of the tahsil 
collected to petition the Lieutenant-Governor that the 
short-sighted folly of some should not act to the prejudice 
of all. The Lieutenant-Governor, after hearing the argu¬ 
ments on both sides, decided, on the general question, that 
those who did not desire a share in the canals need not work 


upon them, but that they should not prevent others from Col. &*-4y, 

doing so * The difficulties entailed upon me . . 

by this general revolt against the canals were enormous. 20 Oct 01, 
When the Lieutenant-Governor’s orders were bruited, with ■ 

exaggerations, throughout the district, I found my hold 
on the people completely gone. It is very certain that no 
great co-operative work was ever yet accomplished, even with 
a consensus of opiniou in its favour, where it was at the 
option of each individual unit to shirk his share thereof 
at any moment that the feeling of present laziness overcame 
the desire of future advantage. # * * I was then 

in the following position:—I had on my hands a system 
of incomplete canals; for the credit of the Uritish adminis¬ 
tration I was bound to complete them ; and I had neither 
funds nor labour wherewith to do so. The season’s work to 
be done comprised 45,855,011 cubic feet of excavation and 
6,0214.008 cubic feet of dams and embankments, or a total 
value of Es. 93,366." 


1. Q. {The President.) —You are Superintendent of the 
Bahawalpur State P—Yes. 

2. Q. How long have you been there P—Two and a half 
years. 1 was there before as well. 

3. Q,. You have had a good deal of experience of the 
Punjab P—Yes. 

4. Q. Have you had personally to deal with famine 
relief P—No. 

6. Q, In your memorandum you mention co-operative 
canals. What are they ?—Such as the people construct and 
manage themselves. 

6. Q. Why do you say that they should be dismissed 
from consideration P —The circumstances for their construc¬ 
tion were particularly favourable in Ferozepoie, but they 
will never be made again. 

7. Q. They were constructed about 26 years ago P—Yes. 
I saw no chance of anything being done, so I held meetings 
and invited people to join. The Lieutenant-Governor came 
over in the second year of construction and determined to 
see things for himself and the whole matter dropped, go I 
was in the position of having unfinished canals on my 
hands. However, I borrowed the money, and the thing was 
done. 

8. Q. The system could not be generally applied ?—No. 

9. Q. Have you any faith in District Boards being able 
to work a canal P—In Eerozepore they do. On the 16th of 
January the headmen meet together and pass the accounts 
for the previous year and estimate the expenditure for the 
future ; this they distribute over their irrigated lands by a 
rate which is now about three annas per acre. I don’t think 
it can be done again. 

10. Q. You are clear that District Boards could not do 
it P-Yes. 

11. Q. Yon say in paragraph 4 of your note—“ My 
opinion is that the days of inundation canals have passed, 
rivers are being tapped to a degree which lowers the value of 
these works by depriving them of the early and late wafers.” 
Will yon kindly give some details P—We reckon that we 
lose one foot of depth at the beginning of the floods and 
one foot at the end due to the perennial canals. Our statig. 
ticg show that we lose this. 

13. Q. You have got a system of gauges ?—Yes, the 
whole thing has to be thoroughly worked out. It is a very 
important matter. We have gone as far as possible in meet¬ 
ing the loss by deepening and regrading. 

13. Q. You say that a dam can arrest some of the floods 
for years ?—We believe that. 

Colonel Gray then described from the map a scheme they 
had on hand for a canal above EasuL but which was impossi¬ 
ble without a weir. He said there was room for eight to 
ten lakhs of people. 

14. Q. Is the population thick P—The population of 
the Bahawalpur State is only a little over eight lakhs. There 
imom lor as many more. 

15. Q. li there room for a eolonigation scheme P—Yes, 
on a very large scale. 

16. Q. Would the Durbar pay its share in the weir P— 
Yes, I am putting forward a scheme now. 

17. Q. Yon know no places where water could be stored P 
—No. There is no place in Ferozepore or in any place I 
apa acquainted with. 


18. Q. Do yon think people would be contented, having 
started with canal irrigation, to make wells to carry the crops 
to maturity P—1 have always regretted to see the extent to 
which canal irrigation throws vrells out of use as on the 
Jumna Canal. The natural tendency is of course to close 
wells and take the much easier flow. 

19. Q. Do you think it practicable to compel the people 
to take to well irrigation P —I think it might be done if the 
canal water were given to the village for a limited area only. 
The surplus water could then be used to extend irrigation on 
the canals. 

20 Q. Does that mean that the field could be irrigated, 
partly by canals and partly by wells P —.With the aid of 
canal, the well’s irrigation of 20 acres would be doubled or 
trebled. According to my experience, whenever we give 
inundation canals, the people, on finding the canal water 
uncertain, sink wells. During the last two years applica¬ 
tions have been put in for a_ little over 11 lakhs. In 
Bahawalpur we have already paid out Es. 8,84,000. They 
find it profitable to have the wells, and I find this a most 
satisfactory investment of money, 

21. Q. Are fa/fccMii advances given as in British territory P 
—^Yes, but free of interest, and the period of recovery is 
13 to 20 years. 

22. Q. From your previous experience of districts under 
British rule, do you think'.fatooi advances necessary P—Yes» 

23. Q. In Bahawalpur is there a simple way of getting 
the money P—Yes, the administration wanted to hedge the 
system round with protective measures, but the people would 
not take the money till these were relaxed. 

24. Q,. You have seen mischief done by too mnoh pre¬ 
caution ?—'Yes. 

26. Q. I suppose in Bahawalpur the people are looking 
with considerable alarm on the proposal for the Lower Bari- 
Doah Canal ?—Of course, the people quite see that 
even with this canal, if we get a weir in the Sutlej, it will 
revolutionize the irrigation. (Witness described on the 
map where the weirs could be placed.) 

26. Q. {Mr. Higham) —What are the facts in regard to 
the Bahawalpur canals running in the rahi ?—We have got 
four running now, which, I think, will run up to Christmas. 

27. Q. Do they always run up to Christmas P—Yes. 

28. Q. Do the same canals run P—Not necessarily. 

29. Q. Are there always some canals running P—1 have 
never known when we have not had one or two, 

30. Q In spite of the fact that the canals have been silted 
up P —Yes. Working in quicksand is a speciality of the 
people of Bahawalpur. 

31. Q. You mean to say they clear the sand away 
much lower than the surface of water in the river ?—Yes, 
two or three feet below zero. 

32. Q. But you can’t get water all through the cold 
weather ; your canal is silted up P—They turn to and clear it 
out—have been doing this for a great number of years. 

33. Q. They get it cleared out before February or March? 
—Yes. 

34. Q. With regard to wells, is it not necessary to hav« 
wells to mature rM crops P—It is very necessary. No man 
likes to put in rahi without a well. You might say it is a 
sine qua non, 

36. Q. If they flood the land in August or September, they 
require the assistance of the well later on P—Yes, I think so. 
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Col. Grey. With reference to a remark which fell from Mr, Merk, we 

- supply borers and boring tools to well sinkers free of 

29 Oct. 01. expense ; we find it well worth the cost. 

36. Q,. [Mr. lbhetson.)~l& iho assistance largely made 
use of ? —Yes. 

37. Q. (Mr TFifsort.)—What does Government get from 
the development of the inundation canals in FerozeporeP— 
My information is rather stale. It was getting some years 
ago Be. 67)000 a year. 

38. Q, Owing to enhanced revenue?—Yes—‘Water 
advantage rate.’ 

89. Q. Has Government advanced money or spent money 
in developing this system?—No. 

40. Q, As Government gets more increased revenue, would 
it not be reasonable to expect it to improve the canals P— 
No; a oonditiun which I made for the people was that they 
shouid have the canals free for a certain period only, vis,, 
till expiration of the settlement; this came to thirteen years. 

41. Q. Do you think that the system by which the people 
themselves manage their canals and maintain them can be 
continued indeSnitely ?—Yes, if.you can get the men ; if you 
could get another Maya Das. 

42. Q. If you could not, do yon consider that Government 
should continue the management on the present footing or 
charge a water-rate p—I think the people would prefer doing 
it alone. The idea is that .Vlaya Das should train a man. 
That was my idea. He lias a man in training in whom 
he has great faith. I think it would be worth trying. 

43. Q. If he does not succeed P —I think the people 
would prefer being left alone. 

44. Q. Suppose Government did charge water-rates, 
whac rates should they charge P —The cost of maintenance 
Es. O-U-6 per acre irrigated plue the present charge of 12 
annas per acre water advantage rate. 1 would not put 
oil more, as Government spent nothing on the work. 

45. Q, You said you don’t think a similar system of 
oanais could be attempted anywhere elseP—I don’t think it 
could. 

40. Q. Would you encourage private owners to make 
canals of their own elsewhere P—Yes. 1 don't see any 
objection. 

47. Q. Would it be better in future to encourage private 
owners to make canals or for Government to make themp — 
My viewis.that on inundation canals water is largely wasted. 
The water shouid be applied to the best purpose only, I 
am not in favour of inundation canals except so far as an 
ad interim arrangement. Proper soientitio principles 
should be introduced. 

48 Q. Is there a large area that can he irrigated from 
the weir which you propose?—Speaking of Bahawai. 
pur, a couple of falls would supply the water to the existing 
canals in the valley. We will have to feed those canals 
from the one single head. I believe also that a great 
mass of the water percolates back from the irrigated land 
into tiie river, Some Engineers say that it all comes back. 
Anyway, I should imagine that this water percolating 
back into the river wilt supply means fur well cultivation 
in the valleys. If yon have water within 30 feet, it is as 
good as any man could wish, 

49. Q. It'you„feed an inundation canal from a perennial 
canal, is there no danger p—I don’t see that, if you drop the 
water by tails. 

60. Q. But why should not the Valley Canals continue 
to work j there will always be surplus water in the river ?— 
Doubtless there is always that with a weir. A portion 
of tlie supply will pass on and can be utilized if they sink 
beds low enough. 

51. Q. If the water of the Sntlej were taken out on the 
left bank, is there sufficient land commaudable to utilize it 
all P—I tliink there is, in two-thirds of the Bahawalpur 
State territories where it is level as a billiard table except 
for occasional sand-hills. 

52. Q. That would be commanded by a canal P—Yos. 

63. Q, If these weirs were made, Batiawalpnr would be 
prepared to pay a portion of the cost ?—As represented by 
me, yes. I think, too, the Nawab is fully persuaded of the • 
benefit that would be derived. 

64. Q. Is there a sufficient sura likely to become avail¬ 
able to spend on large weirs of this description P—I think 
we could have 40 lakhs of rupees ready in eight years’ time. 
The question won’t arise before then. 


65. Q, Where would the colonists come from ? —They 
would pour in from Eerozepore and Patiala, 

56. Q. You have already British subjects there P—Yes, as 
far as this canal extends, it is entirely populated by 
Eerozepore Jats. I got them in 1871-73. They settled 
on the condition that this canal would be made. The 
land is now pretty well irrigated. They will not ordi¬ 
narily settle in the valley. In recent years immigration 
has been checked by the late Nawab’s sporting proclivities; 
aJat does not care about being dragged out for three or 
four days for driving game. 

67. Q, And, generally speaking, there is no difflonity in 
attracting men from British territory P—No diffioulty. 

68. Q. I understand you advanced about nine lakhs of 
rupees talcavi ? —Wo advanced Ra. 8,84,369, which have 
been given out without interest. All this has been done in 
the last two years, 1900-1901. 

69. Q. In time, according to your plan, no loss will be 
incurred as regards payment?—I don’t see how loss can be 
incurred if the well is made. The money is advanced by 
degrees. The money is put into the soil, and there is the 
man's holding. 

60. Q. You advance the money without interest chiefly 
owing to prejudice against interest P—^Yes, for no other 
reason. 

^ 61. Q. You made a oalcuiation as to what loss would be 
by the State through not taking interest?— 
My oalcuiation is attached to my memorandum. I make out 
that the State gains 20 per cent, even without taking 
interest. 

62. Q. And the State gets, on the expiry of the period of 
exemption, twenty rupees a year P—An average of twenty 
rupees a year. 

63. Q, In the case of boring tools, are they only used in 
finding the stratum of water or do they assist in the aotual 
exoavation of the well P—No. They only have a diameter 
of two to three inches. They are screwed in, and if they 
bring up bitter water or meet hdn (hard pan), the place is 
abandoned. 

_ 64. 0,, 'the hdn yon speak about in your memorandum 
IK often six or eight feet thiok, la it ever broken through 
to see what is below P—I don't know. I see scores of 
wells abandoned. 

65. Q. But would not this Aifw be an excellent founda¬ 
tion for the well?—-No. It is too near the surface, 

66. Q. My idea is to break through the hdn i would it not 
be a great assistance : is it not worth trying P Would it not 
give suliicient water from belowP—I daresay. Heenan 
at great cost and immense difficulty broke through two or 
three to get pure water. Without that we were plagued 
with scurvy owing to the salts in the shallow wells. 

67. Q. (Mr. Ibhetson.) —Why do you think District 
Boards will not manage oanais P—The composition of the 
Board. The Board that manages the canals should be com¬ 
posed of men who are vitally concerned. 

68. Q. You have no hope of management by District 
Boards?—No. 

69. Q, One result of a canal being taken over by Govern¬ 
ment would be that the co-operative labour system would 
be abandoned and a rate would be charged to cover the cost. 
That would be very unacceptable to the people P—No, I am 
not sure that it would. I think they would prefer to pay 
the value in Perozepore, but whether it would finally suit 
them, I don’t know. At present any one who does not wish 
to work pays the value of the onbic contents of his share 
of clearance, and a contractor is always willing to take it 
over. 

70. Q. It would be a diasdvantage on the whole to give 
up Statute labour P—Yes, I think so. 

_ 71. Q. You are very strong on the point that canal irriga¬ 
tion should supplement well irrigation and not supersede 
it?—Yes. It is the well that supplements the canal; the 
rail oaaaot be trusted to the canal. 

72. Q. Are you referring to inundation canals onlyP— 
Yea, I am not contemplating the great canals that take off 
from the foot of the Himalayas. 

73, Q. You are referring to wells of which the depth of 
water would not be variableP—Yes; but all canal-fed 
wells sink slightly when the canal is dry. 
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74 Q, You don’t wish it to he applied to the Sirhind 
and Jumna Canals?—Hardly that; I think the restriction 
of canal water and the use of wells to supplement canal 
irrigation is universally desirable, though on perennial 
canals the rahi is not actually dependent upon wells. 

76. Q. You do wish to include the Western Jumna canal P 
I include the whole. 

76. Q. With reference to what you say in para. 6 about 
well irrigation being supplemented—take the case of a canal 
of which the flow 11 continuous. As has just been pointed 
out, in order to avoid the canal superseding wells, you 
would have two distinct areas—a canal area and a well 
area?—No ; that has been pointed out, but I do not agree 
—I think it perfectly possible to limit the number of canal 
waterings and leave wells to do the rest. 

77. Q. Is it not a tact that on the introduction of a canal 
the whole agricultural economy changBs—for instance big 
cattle are required to work wells. Would not tiiat create a 
difficulty p—Yes ; as regards the fact, not as regards the 
ditfioulty. The canal necessarily itself raises water level 
and renders the well easier to work. 

78. Q. You don’t think that difficulty will arise?—No. 

79. Q. Though you think the days of inundation irriga¬ 
tions are passed, you would still utilize flood water by 
inundation canals F—Certaiuly, till it could be bettor 
utilized by scientific canals -from weirs. In the con¬ 
struction of inundation canals the money is less well 
applied, it is better used up on arrangements which will 
give two hundred acres lo the ousec. 

80. Q. You propose to take away the whole supply of 
the Sutlej at the beginning and end of the season and 


utilize it higher up P—Yes. Of course, that is below 
Fazilka. 

81. Q. How about the people in the valley P No money 
can compensate them for the loss?—We have talked that 
over in Bahawalpnr, and agree that they will be perfectly 
compensated by being given sufficient land on this new 
canal and money to build, while at the same time feeding 
the esistiug valley canals as far as possible. 


Col. Greg 
29 Oct. 01 


82. Q. You would move them up P—Yes. Of course, it 
would be a complete revolution. 

83. Q. Have you been able to make improvements in the 
faltaut procedure P—I think I have succeeded in making 
considerable improvements in Bahawalpur. We want no 
inquiry by the Revenue officials. 

84. Q. How do yon manage to dispense with the 
Patwari and KanungoP—We take the particulars of the 
man’s holding out of the settlement file and accept the 
last entry recorded in the annual papers. I had great diffi¬ 
culty in obtaining this exemption, hut I proved the 
advantage to the Durbar on the evidence of the men who 
paid large proportions of tahavi grants to the Tahsil 
officials, and the Durbar agreed to accept extracts of the 
revenue records, and that the money should be paid on the 
spot by the kardars themselves. 

85. Q..A suggestion has been made that Government 
should make wells in private lands. Oo you think the 
scheme would work P—I cannot imagine it. If a man 
wanted the improvement, he would make it himself if 
tahavi were rendered easy. I don’t think he would care 
about a State encumbrance on liis land. The land would 
not be his own any more. 


WiTSEBS No. 10 ,—Mb. R. Stkbb, Director of Land Records, Punjab. 

Memorandum on wells. 


Hissae. 

The area under well irrigation in the Hissar District, 
excluding the Sirsa Tahsil, was 1,892 acres in 1892, and 
the average of five years, 1888-1893, was 1,697 acres only. 
The reason for this insignificant area was that, except in 
the neighbourhood of the canal and the Ghaggar and itr 
the central portion of the Bhiwani Tahsil, the depth to 
water is 100 feet and more below the level of the ground. 
In the central part of the Bhiwani Tahsil the Bhiwani 
Bagar water is only about 65 feet from the surface ; wells 
are common ; the soil is to too porous to retain water in 
natural tanks, and wells must be made and used for 
drinking purposes. 

2. Elsewhere what few wells there are, are meant prima¬ 
rily tor drinking purposes. They are generally near the 
village side, or round the village tank, and sometimes a 
little rahi is grown on the land attached to them. 

3. The cost of building a, pahha well in the parts where 

water is at a depth of 80 to 100 feet or more varies 
from Rs. 1,000 to Es. 2,000. In the central portions of 
the Bhiwani 'I'ahsil, where water is near the snrfaoe, a 
wall can be built for from Rs. 500 to Rs. 700. In the 
latter tract temporary haoheha wells are much used {at irri¬ 
gation in seasons where the rainfall has been too late f or 
sufficient sowings. These wells are quickly and 

inexpensively made and roughly fitted with a rope and 
bucket. The principal crop grown oo them is barley, and 
when this has been reaped, the wells are deserted and often 
fall in. They are cleared out and repaired when necessity 
for their use arises again. 

4. To work a well, four pairs of bullocks are required 
with a driver to each pair and a man to arrange the flow 
of the water from the water-channel into the beds into 
whioh the field is divided. Many of the wells, if constantly 
worked, become brackish, and even when a small quantity 
of barley has been sown, it is almost as dependent on the 
winter rains as if there had been no well. In fairly good 
years only a few wells are worked for irrigation, but in bad 
years most of the wells are in operation for a time either 
for drinking or for irrigation purposes. At the settlement 
of 1863 a rupee an acre was imposed on well irrigation, 
but at the revised Bettlement of the obahi land is assessed 
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as barani. There is thus no deferred assessment on Mr, Syhet 
account of protective leases for wells. 

5. 8irea The only part of the old Sirsa District 

in whioh irrigation from wells is of any importance is 
Ohak Hithar on the Sutlej, Here water is sweet and 
within 40 feet of the surface, and neat the river it is within 
20 feet, and kacJicha wells ean easily be made and worked. 

The area irrigated from wells varies, considerably from year 
to year. When the floods fail, the people devote all thoir 
energies to their wells, but again when the floods are 
favourable, they sow a great deal of land with the help of 
the floods and then irrigate a large proportion of it from 
the wells, and the best crops are most easily got on land 
which has been moistened and rendered fit for sowing by 
the river floods and has afterwards had,its supply of 
moisture kept up by irrigation from a well. Although 
there had been an increase both of wells and of actual irri* 
gation from wells since the settlement of 1853-1864, 

Mr. Wilson noted that at the time of the settlement of 
1879-1883 the villagers of the Ghaggar Valley had hot 
developed irrigation from wells to such an extent as they 
might. They say that the sandy sub-soil in many places 
does not allow them to use hachcha wells, and that pahha 
wells are too expensive. Tlie oo.st of construction of pahha 
wells varies from Rs. 200 or Es. 250 near the Sutlej, where 
the water level is within 40 feet below the surface, to about 
Rs. 500 in the Ghaggar Valley, and some of them are 
liable to be covered by the river floods, but when the floods 
subside, they can be cleaned out and set to work again. 

6. Kachcha wells are used near the river where water is 
within 10 or 15 feet of the surface, and cost at most nothing 
to make, as they are lined only with the stalk of the sarr 
grass or with brushwood (pilchi) and are intended to last 
for one harvest only, blear the river there is always plenty 
of water, and the supply in a pahha well never fails, and if 
a hachcha well falls in owing to the dripping of the water 
on its sides, another can he made close by with little trouble 
or delay. On page 220 of the Settlement Report of the 
Sirsa District Mr. Wilson writes as follows :—“ The supply 
of water seems to vary partly with the distance from the 
river and partly with the nature of the strata through which 
the well is dug. Near the river there is always plenty 
of water, and the supply in a pahha well never fails, and if 



80 


INDIAH 1SEI6ATI0N COMMISSION : 


Mr Svlte* * Jeaohcha well falls in owing to the dripping of the water 
" ‘ on its sides, another oan be inade close by with little 

^9 Oot"01 trouble or delay. But further ofi it is found in many parts 
of the tract that to reach an unfailing supply of water it is 
necessary to pierce an impermeable stratum of hard white 
elat {haggi mini) called the hdn, sometimes 18 feet thiok> 
and wells which only go down to this stratum are depend 
dent on percolation only and soon run dry. Where the 
han has been pierced even by a bole a few inches across, a 
constant stream of water comes up from below ; but it is 
often too bard and thick to be pierced by the simple boring 
rod used by the peasants. This is merely a long bamboo 
shod with iron, which is raised by several men, struck into 
the clay and shaken about. A number of wells in the 
south of the chak have been abandoned as useless because 
the change in the course of the river has caused the water- 
level to sink below the hdn, and complaints of the hdn 
are Common about Salemshah, near the centre of the tract." 
Again on page 6 of the Settlement Keport Mr. Wilsori gives 
an aocouat of the underground water-level of the district, 
and shows that there is evidence that at one time the 
depth of the water-level was less than when he wrote. It 
is possible that little engineering assistance to help the 
villagers to pierce this hard stratum may Restore some of 
the wells to working order. 

Eohiak. 

7. There were 2,088 irrigation wells in. use in the district 
and 639 out of use at the last settlement. These are 
worked by buckets and rope. The average depth to water 
is only 27 feet as compared with 62 feet, or nearly double 
in drinking wells. There are a few wells fitted with four or 
three buckets; nearly one-fourth of the wells have two 
buckets j the rest are worked by a single one. 

8. The nnlined wells are generally of larger circuni- 
feience than the, masonry ones, and are of three kinds. 
The first kind consists of those which are strengthened 
by a wooden frame work down below as well as by wattling 
of f arash boughs; these are called jCothawalls and will last 
16—20 years; they cost Bs. 60—70. The second kind 
have wattling only and are termed Jharwallas; they cost 
Ks. 25—30 and last 10 years. The third class have no 
protective lining of any kind and ate called Golawallas j 
they are few in number, cost Bs. 16 each to ekcavate, and 
last, if there is no estraordinary rainfall, for five years. 
The water in wells affected by canal Irrigation has risen 
enormously since the oanal was restored; and there is 
found in some wells of the low-lying oanal villages 60—60 
feet of water, showing how far the natural level was ouoe 


below what is now has artificially become. The wells in 
use and out of use are classified as follows, according to 
quality of their contents 

Number of welU.. 


Sweet water 

• 


* € 

. 1,310 

Malmala . 


• 

• • 

• 546 

Matwalla . 



• • 

. 39 

Bitter . 

« 

« 

• • 

. 604 

Salt water . 

• 

« 

• • 

Total 

. 228 

. 2,727 


Nearly all the wells out of use belong to the last two 
classes. The land irrigated by the bitter wells has to be 
changed every year or two years in order to avoid the 
excessive development of salt efflorescence. The irrigated 
area per well throughout the district is ten acres. The cost 
of masonry Wells for irrigation varies from Bs. 400 to 
Ks. 600. During the last famine many of the wells became 
brackish and the barley crop grown on land irrigated 
from them withered. The large increase in kachcha wells 
in this district in the famine years of 1896 and 1899-1900 
is very noticeable. 

QrsoAON. 

8. There were ^,\^6pakka and 2,376 kaehcha wells in use 
and 1,117 wells out of use at settlement. The average area 
irrigable per well at settlement was 11 acres. The irriga¬ 
tion is wholly done by ropes and buckets. The higher 
^ring-levels are found near the canal in Palwal, Nub and 
Perozepur and near the Jumna and the Najafgarh and Kotla 
Jhils. Water is found at greatest depths in the west of the 
Kewari Tahsil. The introduction of the Agra Canal system’ 
into the Palwal Tahsil^has caused a very great rise in the 
water levels. The rise in many places is as much as 30 
feet. There is some doubt whether this rise has not caused 
an increase in Beh efflorescence: the subject is under 
enquiry. The increase in kachchd wells in use in the last 
few years of drought is very noticeable. 

Delhi. 

9. Thera were 8,811 working wells at settlement, of 
which 6,863 were masonry wells and 1,988 without masonry. 
The area irrigated by these wells was 61,331 acres for 
masonry and 16,107 acres for wells without masonry. 
These are worked by two ways,—firstly by rope and bucket, 
and secondly by Persian wheel or harat. The first kind is 
used in the southern part of the dlstriot. The table given 
below gives outturn of water with bucket and Persian 
wheel 


Outturn 

in 

one hour. 


Emperiments of 
one hour’s 
outturn. 










Time of day. 

■i 

PI 

Number 

How many 

Water in 

Village. 



of men at the 

muthi ka 

one 



o 

pegs. 

charsa. 

turn. 



<p 

A 

4 

A 






Hatha. 







( Si 

2 

2 men on 

9 . 

3 mds. 184 srs. 

Sonepat . 

10 to 11 A.M. 

1 n 


pegs. 





2 

Ditto , 

9, rather 

2 mds, 29i srs. 

Zainpore . 

n-45 to 12-45 

A.1I. 

1 n 



short. 




1 


61 tindas . 

3 srs. 

BagaU . 

12 to 1 P.M. . 

1 n 








2 

2 men on 

9 full 

3 mds. 234 ers. 



i 13 


pegs. 


.’>2 * 2 srs, 14 
chs. 



f 12 

2 

Ditto 

9 full 

3 mds. 204 ers. 







51X 23 srs. 14 



L 19 




chs. 


( Eope kroken for 4 
minutes.) 


113 40Ei mds. 


107 826 mda. 6 

srs. 


It is difficult to estimate the quantity of water required 
to water a given aresj bnt at different rates of depth some 
comparative idea may be obtained as follows, taking 340 
maunds as the fairest average This gives 340x8* = 
27,977 lbs.—a cubic foot of water weighs 1,000 ozs. or 
62t lbs.—BO that there would be _447i cubic feet nearly 
poured out in one hour. At an estimate of 1 iueh depth 


this would give very nearly an acre in a day of eight 
working hours. The actual extent irrigated is less than 
this considerably, and the depth greater. The expense of 
sinking a well, of course, varies very greatly according to 
the kind of soil in which it is made and the depth at which 
water is met with. The wells are sunk by men of Jhinwar 
caste, who get from 12 annas to a rupee per foot of 
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excavation. The cleaning ont of wells depends much on 
their position ; one protected by a masonry coping standing 
a. foot or two above the surface of the ground prevents 
sands and earth from falling in. The Persian wheel, which 
has nothing of the kind, requires more attention than the 
cbarsa. The latter, if kept fairly full of water, needs 
cleaning only once in five years and often not then. 


KaHKal, 

10. The following figures taken from paragraph 214 of 
the Karnal Gazetteer Show the increase in the cost of a well 
for varying depths and the area irrigated from wells of 
diflerent depths. These figures are, I think, fairly represent¬ 
ative for this part of the Punjab 


Vumber of 

Dfipm OF WIDEB IITTBBS. 

Cos* I» SmSKB. 

Bollocks pee whbbl ob 
BUCBbt. 

Cost of gear. 

AbSA; TEBrSATEU BBS WHEEL 
OS sresET. 

wells. 

From 

To 

Masoory. 

Withont 

masonry. 

' 

Number of 
pairs. 

Coat in 
rupees. 

Spring. 

Autumn. 

1,9S0 


20 

150 

6 

2 

100 

25 

8 

6 

3,762 

20 

SO 

226 

10 

2 

125 

25 

8 

6 

126 

30 

40 

300 


4 

300 

so 

7 

3 

1,464 

40 

60 

C 

660 

800 1 

ss. 

4 

400 

36 

7 

3 

992 

' 

80 i 

to }■ 
1,200 J 

... 

4 

500 

40 

6 

2 


The irrigation is usually by Persian wheel in the Khadir 
and in the Powadh tract to the north of the Ghaggar, 
and elsewhere by rope and bucket. Water is found within 
30 feet of the surface in the Powadh Circle of Kaithal 
Tahsil, in the Jumna riverain, and within the canal tract ; 
at from 30 to 40 feet in the lower Nardak and on the 
Jumna watershed I'etween 40 and 60 feet in the middle 
Nardak and in the Ghika Circle of Kaithal and below 60 feet 
in all the central and higher Nardak. In the Kaithal 
Nardak and Banger the water-level is below 100 feet. 

11. In the Pipli Tahsil, which has now been attached 
to the Karnal district, the water-level varies from 19 to 
50 feet. The area of crops raised on wells is estimated as 
follows in paragraph ,36 of Mr. Douie's Settlement Report 
of Karnal-Umbalia :— 


Ftpli T&hBil Cirol«. 

i 

Avaraga depth 
of wella to 
water. 

Yearly averttgo 
larea irrigated por 
well bucket. 

Bangar. • • , • 

Feet. 

24. 

Acres. 

10 

B orthern Chaobra > 

19 

13 

Southern Chaohra , 

25 

7i: 

Bangar Pehowa . • • 

50 

1 8^ 


In paragraph 87 of this report Mr. Douie discusses 
the effect of remitting the abiana on wells which had fallen 
in. It was apprehended that this proposel might make it 
profitable to abandon existing wells for the sake of the remis¬ 
sion of abiana, Under the existing rules, the abiana revenue 
on a new well is remitted for 20 years from the date of 
construction. The annual abiana on a well is estimated at 
Es. 15 to Es. 20, and the total remission (“protective lease") 
therefore amounts to from Es. 300 to Rs. 400. In 
certain oirenmstanoes, therefore, if a well can be constructed 
cheaply and loans obtained on favourable terms, it may be 
more profitable to abandon an existing well and make a new 
one than to pay the abiana on the old one. This discussion 
has some bearing on the question whether interest on 
loans should be foregone or not. _ My own opinion 
is that the zamindar does not trouble his head with long 
ealcnlations of the ultimate profit or loss of a transaction 
extending over 20 years. I think that the Settlement Com¬ 
missioner proposes to notsion the question whether tahavi 
loans should not be advanced free of interest, and I will not 
here enter into a detailed discussion, but simply record 
my opinion that the abolition of interest will, in my opinion, 
do very much to increase the popularity of takavi loans 
both with the people and with the tahsil officials, and that, if 
it is necessary to protect the rights of Government to a 
fair return for the money lent, I think that this could be 
done more conveniently for all concerned by reducing the 
term of the protective leases on new wells. 


hill streams in raising the water-level of the Bet and two 
Chaohra Circles. The only parts in which wells are exten¬ 
sively used over any considerable area are the uplands of 
Pipli and Enpar Tahsils. The wells are only worked in 
the day-time. Buckets and rope and Persian wheels are 
used. The [well appliances of bucket cost about Es. 17, 
and the annual expenditure may be taken about the same 
sum, for, while some parts of the apparatus last for several 
years, the rope and bucket, which cost Es. 6 or Rs. 7, should 
be renewed twice a year if the well is fully worked. 

13. The cost of sinking a well varies in different parts 
of the district from Es. 260 to Es, 376. Four bullocks are 
required to work a well all day, and in the Bangar Circle 
there are usually four for each well. In other circles two 
areoftener employed, but of course a great deal depends on 
the means and industry of the cultivator. In the upland 
oircles a good yoke of oxen costs about Es. 80 or Es. 90. 
The price has doubled in the past 30 years, and will prove 
a hindrance to the extension of irrigation, A good pair 
of bullocks fully grown now costs at least Es. 120 to 
Es. 160, and they are naturally very carefully looked after, 
A very noticeable feature of the statistics is the enormous 
increase in kaohoha wells during the famine year of 
1899 1900. The figures for kachcha wells rose from 6,201 in 
3 898-1899 to 6,928 in 1899-1900, and the area of crops 
matured by well irrigation was far larger in the famine 
years 1896-1897 and 1899-1900 than in any other year 
in the 10 years cycle. 

Hoshiabpue. 

14. The number of masonry wells at the last settlement 
in 1879-1884 was computed at 4,665. Some of the well 
irrigation is carried on by kachcha, wells with the Dhingli or 
lever pole and large watering vessel. Such wells can only 
water about a quarter of an acre. The irrigating capacity 
of the masonry wells along the Jullundut border is good; 
there are good springs of water and the area watered by a 
well averages 13 or 15 acres, but in the rest of the district 
the wells are generally worth little, and the average irrigated 
area is not more than 2 or 3 acres per well. The method 
of working wells in the south is by the bucket and rope 
and in the north by Persian wheel- The number of pakka 
wells has increased by 2,063 since settlement. The number 
of kachcha wells in use in this district is always large. Such 
wells, which are worked by means of a lever pole (Dhingli), 
can only water about Jth of an acre, and are generally used 
only by Saiuis and Bains for market garden cultivation. 
Except near the hills, the water level generally lies at 12 or 
14 feet from the surface, and thus “ Dhingli" irrigation is 
possible. In the famine year 1899-1900, the number of 
kachcha wells increased from 8,096 in 1898-99 to 15,412 
in 1899-1900. 

JULIitrUDUE. 


Umbaui-a. 

12, The number of wells in the Umbalia District at 
the last settlement was computed at 5,868, of which 2,613 
were unbricked wells. The average 
Page 78 of the Gaxet- deptji to water was 39 feet aud 

**EeTenue Eaport for 

1892-1893. The depth increases as one pro¬ 

ceeds westwards and southwards, 
hut this rule is modified by the effect exercised by the 


15. The cost of constructing a wall varies with 
eiroumstances. Eupees 393-8-0 may, however, be taken as 
a fair estimate for constructing a double well having a 
cylinder 60 feet deep and with an exterior diameter of 11 
feet. If the owner burns bis own bricks, it will cost him 
about Es. 280. On the whole, a double well of 40 cubits 
can hardly be constructed for less than Bs. 350 under 
ordinary circumstances. The wells are not plastered. A 
single well would cost about Es. 250. 


Mr, Ssim 
29 Oct. 01. 
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There are three kinds of wells in the district, i.e .— 

1. Dhingli or Dhenkli is a lever well consisting of 

a shallow hole in the ground, sometimes 
lined with bands of Sar grass, cotton stalks, 
tamarisk (pilchi) twigs or cane-fibre to 
keep the sides from falling in. 

2. Eope and bucket well. 

3. Persian wheel well. 

Lever well or Dhjngli well can work about two-thirds of an 
acre, and on account of its small irrigating capacity is quite 
unfit for extensive cultivation .It is very little used, and is 
found in the immediate vicinity of large villages or towns. 
In seasons of drought hundreds of lever-wells are run up, 
and the area irrigated by them all taken together is by no 


means despicable. The depth of Dhinglia varies vei'y much, 
bat is not more than 20 feet to the water, and this oniy 
when the well is permanent. The total area returned as 
irrigated by lever-wells at measurements was only 190 
acres. Eope and bucket wells are worked by bullock power, 
and are invariably lined with bricks set in mud. With one 
pair of bullocks three men are needed,—one to attend to 
the bucket, another to drive the bullocks, and the third to 
attend to the flow of water in the beds into which the field 
is divided for irrigation. The Persian wheel well is worked 
by one man, and oompured with the rope aud bucket system 
it has many advantages, though its irrigating capacity is 
less. 

16 The detailed statement of wells in existence in the 
Jnllundur District at the time of Settlement, 1884, is 
given below : — 
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Nowashahr 

* • 


561 

3,484 

4,045 

13 

1 

14 

4,069 

11 to 27 
(20). 

15 

IS 

Phillonr . 

• • 


732 

3,366 

4.098 

7 

*«■ 

7 

, 4,106 

27 

1 

12 

16 

Nakodar , 

« • 

• 

1,435 

5,216 

6,660 

41 

105 

146 

6,796 

9 to 18 
(13) 

8 

11 

J ullundut 

« « 

t 

668 

4,783 

6,461 

197 

... 

197 

6,648 

8 to 12 
(10). 

8 

11 


Total 

* 

3,396 

1 

• 1 

16,848 

20,344 

268 

106 

1 

• 364 

20,608 1 

,,, 

10 

14 


The number of cattle required to work a well depends 
on the strength of the cattle, the area attached to the well, 
and the goodness of the spring. Four yoke of bullocks are, 
however, necessary to work a well. The Settlement Offioer 
noticed that advances were not taken from Government. 
The people preferred to go to the money-lender, though he 
charges much higher interest than Government does. The 
usual reasons given are the delay and formalities that have 
to ho put up with before a loan can be got, the early date at 
which repayment has to begin, and the strictness in recover¬ 
ing instalments due, whether the season is good or bad, 
The extension of well irrigation in the Jnllundur district 
is hampered chiefly by the difficulty of securing an area 
sufficiently large to find the well full work. It is but 


rarely that an' enterprising man willing to sink a well has 
enough land of his own for this purpose. He has constantly 
to look after for partners who have land near where he 
purposes building, or he has to effect an exchange of snob 
land for fields of his own lying elsewhere. Either course is 
often attended with great difficulties. Notwithstanding the 
difficulties mentioned, the number of masonry wells in this 
district has increased by 4,183 in last ten years. During 
the drought the water-supply in the wells was reported to 
be failing. 

Ludhiana. 

17. The following table shows certain statistics regarding 
the wells existing at the revised Settlement. 1878-1883 
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f Bet, 10 feet 

100 

2 

9 

Samrala . 

1,671 

1,085 

»•« 

2,766 

j 









CDhaia, 38 feet . . 

350 

4 

21 






C Bet, 10 feet . 
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2 

u 
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2,845 

958 

43 
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(. Dhaia, 30 to 50 feet 
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4 

19 






rBet, lOfeet 
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2 

20 
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1,365 
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Of the total cultivation of the district at settlement 15 per 
cent, was returned as irrigated and the irrigation at that 
time w.as entirely from wells The depth of water in the 
■wells Vanes aci'.ording to locality and season. It is generally 
12 or 16 feet, but in a dry year will fall much lower. It is 
said that during the last five years the level has been high. 
The amount of water which can be drawn out of a well 
depends on the source from which it is fed. The supply 
from beTieath the lower clay is inexhaustible, but most wells 
are filled from the sand and are liable to be worked dry 
especially where the rainfall has been defioient The intro¬ 
duction of irrigation from the Sirhind canal has altered the 


clicumstances of the district entirely. The water level has Mn Sykes 

risen thronghont the area commanded by the canal. It does - 

not, however, appear from statistics that the introduction of 29 Oct. 01. 
canal irrigation has been followed by the abandonment of — 

any considerable number of wells. In fact the number of 
wells which have fallen into disuse in the Ludhiana District 
is actually less aud relatively to the total number of wells in 
the district very much leas than in the neighbouring district 
of Jullundnr which is not canal irrigated. The following 
fi.gnres comp'ire the number of wells, newly made and fallen 
into disure, in the two districts since 1885 :— 
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636 

739 

670 

352 

336 

825 

470 

660 

433 

660 

JullunduT .*1 

Fallon in and disused . 

... 

163 

189 

135 

111 

167 

88 

114 

96 

190 

123 

135 

90 

137 

92 

113 

1 

L 

Total in use 

VA. 

20,629 

21,309 

01,771 

23,220 

32.716 

23,163 

23,78S 

24,641 

24,703 

24,915 

25.107 

26,487 

36,010 

26.350 

36.897 

f 

Newly made , 

142 

75 

76 

109 

116 

145 

233 

213 

147 

14's! 

113 

104 

135 

167 

339 

297 

LadhiaDa A 

Fallen in and disused . 

60 

95 

96 

93 

110 

71 

73 

12i 

35 

20 

35 

39 

43 

61 

66 

45 

1 

1- 

Total in use 

8,264 

7,867 

8,145 

8,208 

8,214 

8,288 

8,448 

_ 

8.63 

8,93^ 

9,058 

9,136 

9,201 

9,293 

9,399 

9,672 

9.924 


Pbbozhpobb. 

18. Them were 5,758 wells in the district in 1888-89, of 
which 6,179 were pakka and 579 kachaha wells. Tuese are 
■worked both by Persian wheel and bucket and rope. Depth 
to water varies according to locality from 20 to 80 feet, and 
cost of construction of masonry well varies with the depth 
to water from Rs. 100 to Rs. 900, and of kachaha well from 
its. 5 to Rs. 60. T’hree to six pairs of bullooUs arc required 
to work a well, which oust from Rs. 200 to Rs. 475. Cost 
of gear similarly ranges from Rs. 35 to Rs, 80., In ths 
spring from 2 to 18 aoies can be cultivated by one wheel or 
bucket, and in autumn from 1 to 15 acres. 

Mooltan. 

19. The general statistics for wells in the Mooltan 
District may be summed up as follows (average of five years 
ending 1898-1899): -* 


Wells in use . i . • • 15,958 

Wells not in use, but capable of use , S,035 

Wells become iucapablc of use . . 192 

Wells uewly brought into use , . 434 

Total number of wells . 19,619 


20, In the richest part of the district well irrigation is 
resorted to merely as supplsmentaiy to irrigation by canals, 
and is of primary importance only in the northern and 
eastern tahsils. Throughout the district it may be broadly 
stated that there is no plot of-cultivation in which there is 
not a well of some kind used tor watering. They are of all 
■kinds from the brick well sunk ia the high lands to the 
nnlined kachcha holes dug from year to year in land which is 
subjected to inunlation during the floods. The di.stance of 
Water below the surface rapidly increases with the dist’snce 
irom the rivers, and the depth of the well ranges'from 10 to 
100 feet; hut from 25 to 30 feet may ha taken as about the 
average depth of a brick well. When it rises beyond 40 or 50 
feet, cultivation becomes impossible. Most of the cultiva¬ 
tion m the Mooltan District is found in the valleys of the 
:Ravi, Chenab and Sutlej. The inner triangular-shaped 
.ventral area, known as the Eawa, untouched by the canals, 
. where wells arc of great depth and sparsely scattered at wide 
intervals, is, except in rare localities whore iu hollows rain 
. water settles, a barren, desolate, treelees plateau of hard soil 
almost uninhabited at present, but only requiring the advent 
of a regular supply of oanal water to make it as fertile and 
thickly peopled as the most favoured parts of the district. 
In the Rawa wells permanently independent of river irriga- 
: tion are few and scattered about the portions of the Rawa 
which are furthest from the river. They cost from Rs. 600 
to Rs. 700, besides the additional expanse caused by the 
absolute necessity to build houses for the tenant round each 
well. The cultivation on such wells is fairly ocastunt, the 
■ixells are carefully kept up ; tenants are ready to stay on 
account of the facilities for grazing. The wells are deep, 
and at least six yoke of strong oxen are necessary for a 
properly equipped well, and some 12 or 13 acres ouly can be 


cultivated each year from each well. The second class of 
cultivation in tliis district in which wells play a part is that 
wnioh relies also on inundations received through cuts from 
the river. Wells partially dependent on the supplies of 
river outs are foi\nd in the liigher parts of the Hithar as 
well as in the Utar and Rawa circles. The cuts will, in a 
good year, run for a fortnight or so “ off and on ” during 
the suminar; in an ordinary year they run for two or three 
days, and in a bad year, that is in about two years out of 
every six, they practically do not run at all. Such is the 
character of the soil, and the character of the silt which the 
inundation brings is such that even after a single day’s. 
Superficial inundation and without any further assistance 
from wells or rain a very respectable crop of wheat can be 
matured. ^ The assistance of wells or rain though not 
necessary is of course advisabiej and about half the wheat 
sown on the setUah is matured by wells, while good winter 
rains are .ilwnys looked for to im[irove the other half. The 
ptreme capricionsness of inundation and the fluctuations 
in the area benefited by it have a bad effect on the cultiva¬ 
tion. In a good year a well may spread its cultivation over 
18 or 2't acres, and in a bad year it is allowed to fall into a 
state of serai-n-pair, ai.d eight acres of crop only are matured 
from it- The tenants leave, and new tenants refuse to take 
up the land. 4nd if the mouth eff the cut is not kept clear, 
the well falls in, and the fields relap.se into jungle. The 
wells which are also assisted by canal irrigation have an 
average area of crops of some 35 to 40 acres per well. 

JHAtva. 

21, The revised settlement of the Jhang District was 

Paragraphs 72~77 of the “thde in the years 1874-1880, 
Settlement Beport and hud enumeration of walls taken 
pageas 99 to 102 of the in 1878, for Major Waoe’s 
Gazetteer. Famine Report showed that 

there were 10,867 wells in the district, the depth of wliioh 
varied from 20—40 feet, and 16 to 16 acres were irrigated 
ill spring and 6 to 7 in autumn. The cost of masonry wells 
differed from Rs. 185 to Rs. 350 and the cost of a kacheht 
Well Was Rs. 25. Of the 10,867 wells 40 were unbr.rcked, 
while all were worked by Persian wheel. The wells in the 
upland of the Chiniot Tabsil were deeper than in any other 
part. The wells in the villages fringing the river hank 
were usually less th m 20 feet deep, those in the villages 
b. yond were In the northern half of the district from 15 to 
26 feet and in the remaining tract £0 feet or over. The 
people have various modes of dividing the water of a well. 
So many “ pahrs ” of three hours each are allotted to each 
share, aud after a fixed period the times of the “pahrs" 
arc changed._ If the well is held on three-thirds and 
four consecutive “pahrs ’’ are allotted to each third, then 
the yoking times onange of themselves, Le,, A, B and 0 
hold a well and each works the well for four “pahrs." 
A’s turn at tlie well, if from midnight to midday on 
Monday, will be from midday to midnight on Tue.sday. 
Similarly if a two “pahrs ” turn is allowed to each proprietor 
of oni sixth the time of each turn changes in regular order. 
A turn is never less than two “pahrs" or 6 hours, and 
never more than eight “pahrs," or 24 hours. A pair of 
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Mr. Sykes, biillooks works six boors at a stretch. The area iirigat id by estimate in acres of the areas irrigated by unassisted 

- Wells differs considerably. The lollowing is Mr. Steedmau’s weils in the various parts of the district:— 

29 Oct. 01. _____. .....^_— 


OHtZriOT TTPLAKD, 

JsAira 17PLA27D, 


East of Chenab. 

West of Gheuab. 

Between Chenab : 

and 

Chaj Bar. 

Along Jhelam, 

Between Chenab 
and 

Sandal Bar. 

fihorkot upland. 

Acres. 

Acres. 

Acres. 

Acres. 

Acres. 

Acres. 

30 

26 

1 

24 

20 

17 

15 


The following table gives the average areas attached to 
each well, including fallow, in acres as ascertained at the 
settlement:— 


Txbsil. 


ClBCLHs 


Centre, 

Bar. 

Utar. 1 

Kaehhi. 

Chiniot . , 

26-5 

26 

90 

... 

fjhelum . 

Jhang < 

20-7 

... 

... 

13'6 

tChenab 

16-5 

16-8 

24 5 

... 

Shorkot . . 

16 9 

16-4 

i 

1.5'8 


The irrigating power of kaclieka wells in the vivei-side 
villages is about ooe-fifth less than that of masonry wells. 
They are liable to dry up. 


Montoomeby. 

22. The greater portion of the cultivated land of the dis¬ 
trict is watered from wells of which there were 10,884 in 
the district in 1896-97, and of these 9,588 were in use, 
Water is raised by Persian wheel. There are pahha, and 
kaehcha wells in the district. The depth of the wells to the 
water varies from a few feet along the rivers to about 60 
feet or more in the Ganji Bar and Sandal Bar. The cost 
of a Well and the area it can irrigate annually depends very 
much on the depth to the water. The area a well can water 
depends so much on the nature of the soil, the character of 
the season, the quality of the cattle employed and the 
industry of the cultivator. Mr. Purserfound the average area 
irrigated in the spring was just acres per yoke, in fair 
average soil with water 20 feet from the surface. The area 
however varies in different parts of the district : fair 
averages would be 26 acres in Dipalpur, 20 acres in Pakpat- 
tan and Gugera, and 16 acres in Montgomery. Including 
chahi-nahri and chahi-sailaba more than 30 acres might be 
irrigated from a well. The cost of constructing a single¬ 
wheeled pakka well varies from .Rs. 260 to Es 560. The 
cost of sinking a well, which was 40 feet deep and one mile 
from the brickkiln, is given by Mr. Purser as Rs. 360-7-8. 
Sometimes double Persian-wheeled wells are built. These are 
called wans. Its cylinder has an interior diaineter of about 
15 feet. It ousts about one-quarter or as much as one- 
third more than a single well of the same depth. When the 
water is near the surface and the supply good, such double 
wheeled wells are common. In this district weils have no 
springs. They are 6lled by percolation, in some oases the 
water level is not much reduced, while in others it is reduced 
by ordinary working of the well. If a well is not subject 
to much influi of sand it is cleaned out onoe in ten or 
twelve years, but otherwise in five or six ; kaoheha wells are 
found near the river. They can stand for four or five yea'-s, 
but the average period may be taken as two years. They 
cost about Rs. 20. A well with six yokes will irrigate about 
five canals or fths of an acre in 24 l.onrs when the water is 
25 feet deep from the surface, but if there has been good 
rainfall 6 or 7 ksnals can be watered. The deeper the water 
and the more saudy the soil the less the area irrigable. 
During the hot months irrigation is carried on only during 
the night. Inundation canals have considerably raised the 
water level in the wells. 

Dah obe* 

23. Two kinds of wells are used in tlie district,—the 
Persian wheel and the Dhingli. The Persian wheel costs 


from Rs. 200 to Rs. 600 according to the depth of the 
Water. The Dhingli or kachcha well costs from Rg. 30 
to Its 40 to build. There were 12,990 niasonry wells in the 
district at the time of the Settlement, 1893-94, of which 608 
have two wheels aud 4,879 unlined well.9. The number of 
masonry wells now in use is 14,937. The statement given 
below shows the deptli of water and overag-e cropped area of 
wells in diliereiit parts of the district accordiog to the 
information collected at settlement. But no weils would 
crop as much as is shown in the statement unless they were 
rovided with at least six yoke of oxen in the Manjtia and 
ve yoke in the low land tracts : — 


j 

Name of tract. 

Avbua&b dbptu ub wbll. 

Average 

area 

cropped. 

To water. 

Maximum. 

Minimum. 

In water. 

Manjha , , 

62 

20 

16 

i 

22 

Hithar . 

26 

65 

6 

28 

Ravi villages 

. ^8 

12 

8 

20 

Trans-Ravi . 

64 

16 j 

7 

24 


The wood work by means of which the well is worked 
costs a considerable amount arid requires to be Oonstautly 
repaired or replaced as it wears out under continual use. 
Its fii>3t cost ranges from Rs. 40 to Rs. 60 and the annual 
cost of repairs varies from Rs. 12 to 20. The cost of the 
wood work falls on the owners and not on the tenant. The 
oonrse of croppiiig on wells varies in different pu ts of the 
district. In the sweet water wells of the Manjha out of a 
total area of 28 acres between 4 and 6 acres would be sown 
for the kharif harvest and about 22 acres for the rabi. The 
reason for less laud being sown in the former than the 
latter is that there is much less time for preparing the land 
in the summer than in the winter months. In the western 
Manjha where the wells are bitter the autumn cropping is 
very limited and the spring cropping is almost all wheat 
with a little barley. In the Hitliar tract, where well areas 
are large and there is little pressure on the land, the rabi 
cropping covers a much more extensive area than the 
autumn cropping ; the latter occupies 10 acres and tho 
spring cropping 16 acres. 

Ambitsae. 

24. Of the irrigated area of the district 242,919 acres or 
60 per cent, is irrigated by wells. There are 10,066 
masonry wells, of which 1,817 are fitted with two wheels. 
The apparatus used is the Rersiau wheel. The cost of sink¬ 
ing a well varies with the depth; where the water is deepest 
near the high bank of the Beas it is as much as Rs. 600. 
In the central or canal-irrigated parts of the district, where 
by percolation the water level has risen 10 or 15 feet in the 
last 30 years, a well can be sunk for from Rs. 260 to Rs. 360. 
1 he cost is not more than Es. 120 to Es. 170 in the low 
lands near the Beas and Ravi. The average depth down to 
the water is 20 feet in the Amritsar Tahsil, about 22 in Tarn 
Taran and only 16 in Ajnala. Where wells are sliailowest 
the deptli is 10 to 14 feet, but in villages near the Bhaia it 
may be as much as 50 feet or more, i'rom three to five 

pairs of bullocks are required to work a well oontinnn-"'-- 

for 24 hours, and 2 bighas can be watered ; but the area will 
vary according to the depth from which the water has to 
be raised, the distance of the fields from the well the slops 
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choked by the clay through which it has to come or there 
may be an inblow of sand interfering with the draught of 
water. Yet many wells continue to work for years with 
defects which seriously interfere with the supply of water and 
the rise in the water level, which has taken place all over 
t.oe district, has had the effect of making workable wells 
which long ago were abandoned on account of some defect. 

GckdasJue. 

25. The table given below gives information as to the 
depth and irrigating capacity of the wells at the time of 
the settlement of lSyi-92 • 



Ntjmbeh o» 

Average 



Tabsils, 

^ Single. 

Doublo. 

1 

Total, 

i 

! depib to 
water 
working. 

Present 

dtiptb. 

Average area 
irrigated. 

Gurdaspur ...... 

860 

272 

1,122 

8 

24 

21 

.B&istldi • « • • « • • 

2,961 

6S0 

3,591 

6 

28 

33 

Shakargarh 

638 

27 

665 

6-5 

18'4 

13 

Pathankot • . , • . > . 

20 

... 

20 

4 

21 

3 

District . 

4,469 

929 

5,398 

6'8 

21 

28 


and the nature of the soil through which the water has to 
travel. The apparatus costs from Its. 80 to Bs. 60 and will 
last many years if well bnilt, but the rope ladder soon wears 
out after a couple of months of constant work and snaking. 
It is impossible to say how long a well will last. It depends 
jnrrch upon the care with which it has been built, the 
composition of the stratum on which it rests, the absence of 
Kalar in the clay of which the bricks are made and other 
considerations. But there is no doubt that many wells arc 
at work now whicli were built close on a century ago. They 
are of course subject to many defects, a cave may form in 
the side of the cylinder, the spring may be insuflBcieut or be 


It has generally been assumed that irrigation is not much 
required in this diofnet, but, though not so vitally rmport- 
ant as iu other parts of the Province, it is most iieoes- 
sary to ensure security of outturn and to render possible 
cultivation of higher staples. Owing generally to the lapld 
slope of the country wells are not practicable in the northeru 
half of the district, and rouglily speaking it may be said 
that very tew of these are to be found to the north of the 
main road from Ho-ihiarpur to Sialkot through Gurdaspur 
aud Shakatgarh. South of this however they become more 
frequent and in the batala Talisil form an important fea* 
ture in the agricultural condition of the country. Even here, 
however, they are not absolutely essential, but are used rather 
as a means oi supplementing any deficiency in the ordinary, 
rainfall than as a remedy for the want of this. 

SlAhEOT. 

26. Of the total area at present recorded as irrigated 
90 7 per cent, is served by specially constructed water-lifts 
which in the vast majority of oases ■ take the ferm of 
Persian wheel. 'I'hcre are now 20,636* wells in the district 
which are worked by the Per^ian wheel. The following 
tablef gives the well statistics for each tabsil :—• 


Tahsil. 

Total 
number of 
wtlle, 

i 

Total abka pabma- 

NAfiTLY SEBYBD 

BY WELLS, 

Average 

well 

irrigated 
area per 
well, 
in acres. 

Actual, 

Per cent, 
ou total 
cultivated 
area. 

Zafarwal 

3,235 

67,315 

36-0 

17-7 

Raya . 

4,560 

90,860 

46-8 

19-9 

Pasrur . 

3,632 

83,316 

44-0 

23*6 

Sialkot • • 

4,075 

83,389 

40 0 

20'2 

Daska 

5,233 

162,419 

88-1 

810 

Total 

20,636 

477,289 

5-10 

231 


the soil and the extent to which the owner and his following 
assist in the operation. It may, however, roughly be taken, 
to cost from Bs. 120 to Es. 600. Double-wheeled wells cost 
about 30 per cent. more, it is difficult to fix the average 
age of a well If repairs are carried out, whenever neces¬ 
sary, a well will last for 100 years ; but in some tracts like 
the low-lying JNianda Circle of Sialkot, the Durp country 
to the east aud parts of Zafarwal wells rarely last more 
tiian 40 years aud sometimes fall in after 16 years. Kachcha 
wells are found in the north of Zafarwal and in the Degh 
Valley. A kachcha well can be constructed in three or four 
days and costs nothing. 

Gujeat. 

27. There were 8,697 wells in the district in 1891-92, and 
they watered 214,369 acres of land, the average well area 
being 24 acies. An estimate of the profits of an average 
well was thus made by Colonel Waterfield. The difference 
between the produce oi the 20 acres unirrigated, Es. 112-4-0, 
and of the same land under well irrigation, fis. 198-4.0, is 
shown to be Bs. 86 per annum. The cost of worki.cg it is 
shown to be Bs. 66, leaving Rs. 31 to the owner of which 
Government takes its share. But the cost and expense of 
wells differ very greatly. In the Bar a well costs Es. 500 
or Es. 600, whilst the cattle required must be buffaloes, 
and the rope itself 210 feet long. Twelve are used in the 
year which cost Ks. 80. In Tahsil Kharian water lies very 
deep, and a large majority of the wells are made rather for 
the purpose ot supplying water to men and cattle than for 
regular use in irrigating the land. In the upper part and 
central portion of uiujrat water lies deep, the rainfall is good 
and wells are not a necessity for cultivation. In the south¬ 
western portion wells are more necessary. In the Phalia 
Tabsil wells are required for j-ahi cultivation. The average 
area of chahi land to each well is 10 acres In Bulandi Circle, 
22 acres in Hithur and Jutatar Circle ; the average in these 
circles is raised by the wells ionnd in the south-west of the 
tabsil, where the area is often 30 to 36 acres. In the Phalia 
Tahsil the average area is in— 


Acres. 
• 26 
. 34 
. 40 
, 27 


The depth to water varies from a few feet in riverain 
tracts to as mucli as 55 feet in the centre of the district 
where the lilting power required involves a very heavy 
strain on the cattle The cost of sinking a well tlierefore 
varies ajcording to the depth, the geological formation of 


‘ The latest figure is 28,133. 
figures taken from Assessment Reports. 


Bet Jhelum • • « * 

Bar , . . . , 

Bithar . * t . • 

Bet Chonab .... 

Gujeanwala, 

28. According recent statistics the proportion of each 
class of soil to the total cultivation was as follows:— 

Acres. 

Chahi ....... 66 

Chahi-nahri . * • . . .2 

Kahri.. . 13 

Sailaba > . . . •. • .4 

Barrani 25 

I' 2 


ATP. Syket. 
29 Oct. 01, 
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Mr. Sfiket. 
29 Oct. 01. 


Wells are, theieforc, the mainstay of the a»ricult ;re of the 
district. They are either yjxMa or Apahkt\ve\^ 

costs fiom Es. 150 to Es. 750 according to the depth of the 
water and lasts from 30 to lOO years Kacheha wells are 
found near the river where pahha wells cannot ha sunk on 
account of floods. They cost from Hs. 20 to Ks. 30, Irrigate 
only a few acres, and last tor two or three years, 'fhe amount 
of land irrigated by a pahka well depends on the nature of 
the soil, depth of water, condition of the well and the number 
of yokes employed. A well with eight yokes worked day and 
night will, however, irrigate 40 acres, but 30 acres may be 
reokoned as average ; whilst in years of scarcity or drought 
not more than 20 or 2.3 acres can be calcutated on. In the 
Bar land one yoke can irrigate 5 acres in the year, whilst in 
the Bangar and Khadir it can irrigate 7 or 8 acres. There 
are 12,248 masonry wells at work with an average area, of 39 
acres of land attached to eaoli. The woU mahal or Persian 
wheel or charkhari mahal ooettpy the eastern portion of 
Gnjranwala and Wazlrabad Tahsils. Here the water level 
ranges fro-ti 20 to 32'feet below the surface, and about 00 
per cent, of the cultivation depet.ds on wells. Along the 
river in Wazirabad and Hafizabad the spring level varies 
from 12 to 20 feet, 'I'he well iirlgation is 80 per cent, in 
Wazirabad, the spring level varying from 12 to 20 feet, and 
the average area per well 34 acres, Qujranwala siinds 
next with 71 per cent, cultivation, water level varying fro u 
26 to 55 feet, the average area per well being 40 acres. 
Hartzabad Tahsil is at a disadvantage as the water level is- 
80 deep that the expenses of sinking wells and of maintain¬ 
ing them in work is very heavy and in some cases prohibi¬ 
tive, T'ha area irrigated is 40 per cent, water level from 15 
feet to 80 feet and the average area per well 43 acres. T.ha 
above will show that though 60 per cent, of the cultivation 
is protected by wells, the success at least in Tujranwala and 
Wazirabad depends to a great extent on rainfall. A tract of 
country depending entirely on well irrigation has its special 
danger, namely, the loss of well cattle in the time of drought. 
This danger is very clearly shown in a note by Mr. O’Bwyer, 
the Settlement Otficer of Gnjranwala, In reporting on the 
subject of seonre and insecure argai he writes as follows 
concerning the Oharkbari Circle of that district; “• I'he 
wells being numerous, the water level near and the supply 
excellent, the Charkhari Circle with 93 per cent, of the 
cultivation, Chkhi and the Banjar with nearly 90 per cent., 
Chiihi-nahri should be as seoure as any tract in the Central 
.Punjab. Should, howevsi, the drought extend over more 
than two hai'vests, its effects, become very serious in well 
tracts. The well cattle become ei^aoisted from over-work 
and under-feeding. Most of the orop goes in fodder, the 
water-supply runs short and the loss of cattle which die of 
starvation or become prematurely worn out hits the zemin¬ 
dars of these tracts harder tlian elsewhere, as they have no 
reserve of their own from which to replace them and have to 
burrow money lor the purpose at usurious interests. If no 
leniency is shown in exacting the revenue in such seasons, 
the bui den of debt and its consequence—tiie transfer of the 
land to the mo.iey-lendet—iiioreasas to au alarming extent. 
If then the drong.it extends to a third liarvesi in succes¬ 
sion, suspension of at least half if not of the whole demand 
should be fairly given, and it should be borne in mind that, 
as tiie revenue demand and the expenses of cultivation are 
heavier on well than on nnirrigated lands, they take longer 
to recover from the effects of prolonged drought and the 
realization of the suspended demand should therefore, as a 
rule, be spread over two harvest.” 

Shahpue. 

29. The numbnr of wells in use is 6,866. The average 
area irrigated per well is 34 acres, and the area harvested 
25 acres. 

In the river v lleys and those parts of the Bar uplands 
which adjoin, them the eub-surf-ace water is almost every- 
wliere sweet, but, in a small belt .of land running from 
Uhikwan to Kot Pahlwaii the sub-soil water is.imprcgnated 
with salt to suoh au extent as to injure the crops in dry 
years ; tlieie is some reason to beiicve that in this tiaot the 
effect of the spr-ad of the catiivl irrigation lias been to. 
increase the saltness of the well water, and the state of the 
crops irrigated from wells should be watched In the Bar 
upland the water is often brackish and rrnsuitabie for irri¬ 
gation. In the plain portion of Khushab Talisil. except in 
the narrow strip near the river, the snb-soil water is quite 
impregnated vvith salt and the irrigation from wells is almost 
unknown. In the Salt Range the sub-soil water in the 
basin of the valleys is generally sweet. In the river valleys 
the depth varies from about 16 feat near llie river to 40 
feet neur the edge of the Bar. but in the Ara Girole iii some 
places about 10 miles from the river, water is not found 


within 65 feet from the surface. The introduction of canal 
irrigation in the Jholiim Circle has had a marked effect in 
raising the water level where instead of 200 pols on the 
Per.s a i wheel only 1.30 or less are now required. In the 
Bar uplands the depth of the water varies from 50 to 80 
feet, and many wells require 400 pots on the Persian wheel. 
In the Thai the depth of water is 55 feet or more. 

30. The cost of a well depends chiefly on the depth to 
water and varies from Es. 150 to Bs. 600 or more in the 
Bur. An ordinary well in the river valleys costs about 
Ks. 200 besides the peasant’s labour. The wood work of 
a Persian wheel costs Es. 30. In the river valleys small 
bullooks can work the well, but in the Bar male buffaloes, 
costing about Rs. 60 or more, ate required. Here a well in 
full work requires 18 buffaloes. The average area attached 
to a well is 34 acres and the average area harvested is 
25 acres. In the Ara Circle 5t acres is an average area 
attached to a well, but only 24 acres give a crop in the year ; 
in the 8alt Range the area attached to a well averages only 
2j acres, but produces 4| acres of irrigated crops annually. 

Jbelum. 

31. The following statement shows the number of wells 
in the different tahsils iu 1896-1897 ;— 

Tahsil Pakka wells, Kaehoha wells. 

Find Uadan KbaU . 1,220 23 

Chakwal . , 1,578 57 

Talagang . . 899 138 

Jhelnm . . . 924 138 

4,621 856 

Many of the wells in the Find Dadan Khan Tahsil are 
tainted with shar j they are nut wall built. The water-level 
is 14 teat below the surface and the area irrigated (ohahi 
area) is 18T acr. sper well. On an average 100 acres of 
well land will give 105 acres ot harvested crops during the 
year, in the^other tahsils well onltivation is very different; 
the oonniry is intersected with ravines, and the wells are 
situated, iu tlie strips of moist allnvial land which form on 
the banks of itbe torrents, wherever they broaden out, w.der 
is found at a moderate depth, and the wells built roughly 
but strongly of uumortored stone oost little to make t the 
expense of course varies gieatly, but an average well may be 
taken to oost from Ks, lOd to Rn 12-5 plm about Rs. 45 or 
Us. 65 for the wood work. The area commanded by these 
wells i.s very small seldom exceeding a couple of acres, often 
much less, and this too, generally split up between a number 
oC_ i!a.-sl>arers : tiie cultivation therefore is generally of a 
■ fairly high class, 'I'he wells are, however, often dependent 
on the rainfall to a great extent, for in time of drought the 
supply of Water runs very low, in extreme cases failing 
altogether. The wells are generally amply provided with 
cattle, owing to the sub-division of the land attached to 
them bitweeu several owners or tenants. They are generally 
worked by buffaloes, two or even one per well being suffi¬ 
cient. .. 

RAWAIiPINDI. 

32. The total area of the district amounted in 1837 to 
31,979 acres, of which 18,541 acres were irrigated by wells. 
Persian wheils are used. In Attock Tahsil they are made 
.with bricks and lime, in other places with stone and lime. 
The depth of the wells varies in the different tahsils. the 
averagh in each being— . 

Rawalpindi . . . . . 18 . feet 

Attock . . . . . 19 ' „ 

Kahuta ... . , , 9 „ 

Pindigheb . . . . . 16 ” 

Gujranwala , . , . . 11 „ 

Katahjang . . . . . • 20 

There were in all 5,302 wells in the district, of which 
the following is the detail:— 


Taheil. 

Masonrj wells in 
l692>lSk»d, 

Kachcha wells* 
Ubmikliu and 
Jhallave iu use 
duPiDf' the year 
1892-1693. 

Grand Total, 

Rawalpindi 

602 

179 

781 

Attock . 

1,886 

222 

2,108 

Kahuta . 

36 

27 

63 

Pindigheb 

1,680 

88 

1,168 

Gnjar Khan , 

337 

219 

556 

Patahjang . 

1,589 

110 

1,699 

Total 

5,530 

846 

6,375 
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MINUTES OF EVIDENCE. 


Wells are oomironest in the Olihaeh Circle of Attock and 
the Sil-Soan Circle of Fatahjang. The average cost of a 
masonry well is about Rs, 450 and of haohoha well JJs. 100. 
A double-wheeled Persian well in Chhach, however, would 
cost Ks. 1,000 to Rs. 2,000, The average area irrigated from 
each well is 3'6 . ores, but it varies from one acre in Gujar 
Khan and Kahnte and two acres in Rawalpindi up to five 
acres in Chbach : single wheels are worked by a single 
bullock costing about Es 20 to Rs. 30. The cost of a pair of 
bullocks required to work a double-wheeled well is about 
Hb. 60. The cost of the plane of the well is from Rs 40 
to Rs. 70 where there is one Persian wheel and Rs. 80 to 
Ha. 100 in case of double-wheeled well. 

Hazaba, 

33. The only tract in Hazara in which wells are used for 
purposes of iirigation are Khari on the Indus bank, the 
Kot Najib-ullah and Jogal in the Haripur plain. In 
Khari there are 68 wells which water 236 acres. The depth 
of the wells from the surface of the Water varies from 14 
to 23 feet. Ihc diameter is in most oase-s 9 feet, but theie 
are some wells of 12 feet for double gear. They are con¬ 
structed of kachcha boulder masonry, the boulders being in 
Land in abundance in the bed of the Indus and in the 
ravines. Their average cost is from Ks. 100 to. Rs. 300 
according to depth. All the well lauds bear two crops, and 


both crops are remarkably fine ; the well lands are close to Syket 

the villags eites, and manure is applied without stint. In ^_ 

Kohat Najih-nlla 34 wells irrigate 107 acres. They are gg q]^_ 

sank in the low land and are liable to destruction by dilu- _ 

vion. They are built with the boulders and are worked 
by the Persian wheel. The little land attached to them is 
generally of first class and pays from Rs. 12 to Rs. 20 per 
acre. In I laka Jogal there are 20 wells, but are inferior 
to those in Kot fiajib-ullah. 

Peshawab. 

34. Well irrigation is resorted to in the eastern half of 
the district where the depth of the spring level admits 
of this, and since the oommeneement of British rule it has 
assumed considerable importance in Swabi and Nowshera, 
and wells are being freely sunk wherever practicable. The 
, chief statistics of interest concerning wells can be gathered 
from the table below, which does not require much expla¬ 
nation. In Yueafzai the soil is sufficiently firm to admit 
half of'the wells being worked without a complete masonry 
lining and even without a lininij at all, more especially as 
the area attached to each well is so small as to render it 
unnecessary to work the well contiunously and heavily. 

The aridity of the climate and the curious system of dis¬ 
tribution of the village lands between the sharers in strips 
conduce mainly to limit the area attached to each well. 


btuioment showing cost of euUivation and repairs and method of working wells in the Peshawar 

Bistrict. 


Tahsil. 

NOMEEB OE WELLS. 

Average 

AREA PER 
WELL 

IN ACRES. 

Number of well 

CATTLE. 

Cost per 

HEAD. 

i Cost of sinking 

IN PLAIN fND OF 
, REPAIRS IN 

ANTIQUE FIGURE, 

O 

07 

O . 

W M 

to 

£ ® 

o 

CO 

0 J 

|1 

Over 30 feet 
depth. 

Total. 

■ 

3 . 

' A 
a 

d 

SQ 

o 

•S 

a> 

, o 

s 

1 

0 

m 

GO 

a> 

' 1 

iC 

0 

N 

' 

is 

07 

c 

Charsadda • 

45 

16 

5 

65 

5 

. 11 

78 

122 

30 

43 

176 

48 








-V- 



8 

10 








or 3 per well. 





Mardan 

897 

787 

348 

2,032 

5 

9'3 

5,S86 

757 

27 

33 

186 

49 









V— 



4 

4 








or S per well. 





Swabi . . 

2,002 

2,449 

1,413 

5,864 

3 

5 

18,422 

4,841 

20 

31 

132 

35 









V- 



4 

4 








or 3 per well. 





Peshawar . , . 

79 

120 

30 

229 

6 

10 

365 

54 

48 

27 

132 

SO 








'-^ 

1 



6 

4 








or 4 per well. 





Nowshahra 

503 

422 

323 

1,248 

7 

10 

6,094 

1,331 

27 

41 

252 

46 








-v 




4 

3 








or 6 per well. 





District . . « 

3,528 

3,793 

2,119 

9,433 

5 

9 

26,345 

7,105 

31 

85 

166 

64 











5 

5 








or 4) per well. 



1 


PaTcha . . . 

2,352 

1,675 

503 

4,530 









Kachcha') 













t ■ ■ • 

251 

542 

191 

984 









Palska J 













Kachcha . . 

923 

1,576 

1,425 

8,824 






1 




Kohat. 

35. There were at the time of settlement 103 wells in use 
in the Hangu Tahsil and 76 in the Kohat Tahsil, The 
average depth to water varied in Hangn from 12 to 18 feet 
and 20 tr 43 feet in the Kohat Tahsil, while tiie cost of 
constmciiiin ranged in the Hangu Tahsil between Ka. 33 
and Es. 43, and Rs. 90 and Rs, 203 in the Kohat Tahsil. 
There are 54 wells in the Khattak ilaqa, of which 43 are in 
use. The chahl urea is only 145 acres or about 3 acres per 
well. 

Bannh. 

36. There wore 294 walls in the district in 1878, of which 
13 were unbricked Of these 101 were less than 20 feet 
Oeep, 45 between 20 and 30 feet, 60 between 80 and 40 
feet, and 88 between 40 and 60 feet. Toe Banu district is, 
as a whole, unsuitable for well cultivation because of the 
great depth of the water level. Tliere were no irrigation 
wells at all in the Bannu Tahsil and only two in Marwat, 
besides 9 jhallaia on the banks of the Gambilla. In Isa 
Khel and Mianwali there were at the time of settlement 


only 281 pailta and 13 Icachcha wells and jballars in use 
The average area rixigated in one year from a well was only 
about 3 acres._ The finest wells are those in the southern 
part of the Mianwal Thai, but their working is etpensive, 
the depth to water being from 85 to 47 feet. There wore 
also some profitable wells near the high bank of the Indus 
on the Isa Khel tide. Unlike the Indus kachcha of iJera 
Ismail Khan District, that in Bannn has few wells. The 
constant shifting, of the channels of the river and the height 
of the summer inundations hardly pcrur.it of their construc¬ 
tion. The few existing only supplement rivet inundation 
and percolation, and are more for drinking than irrigation 
purposes. The cost of a pakka, well of a depth of 40 feet 
would be as follows:— 



Rs. 

Excavation and masonry lining 

300 

Gear ..... 

80 

Two yokes of oxen . , 

. 75 

Total 

. 455 
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ISDIAl^ IEBIOATION COMMISSION: 


Mr. Sykts, Well cultivation mlslit be advantageously introduced or 
extended in and about the Bhittanai settlement of Hara- 
29 Oct, OX. oiatala in Marwat, in the soutliern parts of the Miauwali 
Thai and along, and in places under the high banks of 
the Indus. The number of masonry wells in the district 
according to the returns of 1899.1900 were 541 ; there 


has thus been a slight increase in the number of wells 
since the Settlement deport was written, 

Dbba Ismail Khan, 

37. The following information regarding wells was 
collected at last settlement : — 


Area UBUiilly irri- 
Pair of bnllooks per well. gated per well. 


Masonry. Jhalars, ^*u"oSt feet To'*" Cost of eons. of pairs Total cost per 
of use. water. truoting. required. 


Habi. Kharil, 



The cost of gear varies from Rs. 35 to Rs. 50, Out of 
",193 wells, 3,659 wells in use were in the Thai. Of these 
^35 were in the Bbakkar Tahsil and 2,024 in the Leiah 
Tahsil. The depth of wells in the Leiah Thai varies from 
20 feet to 36 feet. In the Khakkar Thai the average depth 
of welU is 38 feet in the Dagger and 51 in the Tlial Kalan 
Circle. These deep wells necessitate expensive cattle to work 
them till at last the expenses eat up the profits. As a rule 
no profit is to be obtained by. letting out wells to tenants, 
and if a man cannot cultivate his own well, be is generally 
glad to make it over to any one who will pay the revenue and 
a nominal malikana. Large allowances, however, have to bu 
made for green fodder eaien by the cattle and the expenses 
of keeping the well in repair, which fall on the proprietor. 
In sinking a well in the Thai, besides looking to the depth 
to water, the zamindar has to look to the nature of the 
ground. He tries to get a level plot of some 41) or 60 
acres. If he is unable to gat a level plot of sufficient size, 
much trouble is entailed in smoothing down sindhills and 
levelling the ground before he can increase the area to the 
requisite extent. Perhaps he leaves the sandhills alone and 
goes in for cultivating what level land there may be with¬ 
out regard to its position, but these awkwardly shaped plots 
lead to great waste in the distribution of the water and 
interfere with the symmetry which is the beauty oithe Thai 
well cultivation. Wherever the amount of land attached to 
a well allows of it it is cut up into segments corresponding 
with the share on which the caltivation is held. These are 
separated from one another by the main water channels and 
footpaths which radiate from the well with mathematical pre* 
cision. The commonest division is'into six segments, ,'eaeh 
comprising a sixth of the well lauds. Most of the wells 


in the North-Eastern Thai are hachcha, but the wood of which 
these are made is daily getting scarcer and pakka wells are 
now being sunk in all directions. The total number of 
masoury wells is now 6,908. 

Dbea Ghazi Khan. 

38. The total nnm|)er of wells in the district, as ascer¬ 
tained at the revisiou of settlemeut iu 1893-1397. is triven 
below 


Tahsil. 

Wans. 

1 In use. 

Out of use. 

f 

, Total. 

Dera Ghazi Khan 

6,466 

[ 183 

6,639 

Saughar . . . 

469 

81 

650 

Jampur , 

1,339 

148 

1,486 

Rajanpur . . . 

1,038 

364 

1,403 

Total 

8,b2 

774 

9,076 


In the deeper wells in the Paohad, which have been made 
fnr drinking purposes only, the rope and bucket are used. 
'1 he average depth of wells a id the area that can he irrigated 
will appear from the fo'lnwing table ;— 





Papia OF wBLi. 


Tahsil. 

Assessment Circle. 

.. 

To water. 

To bottom. 

Averag'd area attacih^d 
tu well. 

Dera . , 

. Chahi-nahri ...... 

12 or 14 feet 

21 or 22 feet 

24 to 27 aores. 

Jampur . 

Smd. *«••••• 

12 or 14 „ 

21 or 33 „ 

24 to 27 „ 

Sanghar . . .' 

Chahi-nahri ...... 

Kuth Circle .... 

16 „ 

22 „ 

8 acres. 

^8-dr^ ff 4 * •'* • • 

14 feet 

21 feet 

11 

( 

Sind aud Dera Danda .... 

18 to 26 I, 

28 to so 

40 

Rajanpur 

Gharkab ...... 

16 

22 „ 

14 .. 













Minutes op evidence. 


The cost of sinking a masonry well js from Rs. 250 to 
Ks. ?00 in the riverain tract, but it rises to Ks 400. 
R 9 . 6 OO and Ub. 600 further inland. A wall costing more 
than Rs. 600 would not pay, because apart from the initial 
expenditure its depth would make its working costly. In 
the richer villages of the canal-irrigated traoi double¬ 
wheeled wells are not uncommon, and a pair of wells are 
often sunk close together for the irrigation of the same well 
estate The area attached to a well of the Uanda class is 
mnch larger than that of a well estate oominanded by a 
canal, because from half to two-thirds of the area must 
be left fallow to rest. The Danda wells near the river bank, 
which lire not verv deep, can be worked in the hot weather as 
well as in the cold and a little cotton of goodj quality U 
mamrod with their aid in addition to the wheat crop; further 
inland the depth of the wells and the great lieat in the hot 
weather prevents, their being worked except in the cold 
weather. 

JIuzaffaegaeh. 

40. The wells in the Muzaffargiirh District are of two 
kinds, those lined with masonry (foklca, kua) and those lined 
with logs called da Jeharora, A Well lined with 

wattles is palled lei da kharora, because tbe wattles are 
made from the fei bush. All wells are lined either with 


S9 

masonry, timber or wattles. The soil is so fine that nolined 
Tne number now is - wells cannot be made. The wells 

Masonry wells . 11,691 are all worked by the Persian 
Kachfha . , 1.100 wheel. There were 11,802 wells 

in 1874-76 of the following depth to the surface of water:— 

11,420 wells under 20 feet. 

355 wells from 20 to 80 „ 

27 wells from 30To 40 „ 

No wells are^ deeper than 40 feet. The dep;h is very 
uniform, varying only from 9 to 12 feet in the greater part of 
tbe district. The depth is l ast in the south of the district 
and ou the banks of the rivers. In the Thai the depth is 
greatest and averages 24 feet. A well lined with masonry 
costs from Ks. 225 to Ks 880, a well lined with timber 
Ks. 125, a well lined with waltles Ks 35 to 90, and a jballar 
lined with masonry Rs. 50. As .a rule, four pairs of bullocks, 
costing Ks 80 a pair, are used per well. The gear coats Es. 40. 
A well unassisted by other sources of irrigation, inigatrs 17 
acres, a well assisted by sailab 21 acres, and a well assisted 
by canal 23 acres. If the cultivator be intelligent and hard¬ 
working, or if the shareholders are uiiilied, a much larger 
area can be irrigated. There are only 24,632 acres of 
unassisted well irrigation in the district. 


Statement showiv.g number of wells and the average area of crops matured per well from 1889-90 to 

1899-1900. 


District and year. 

Nombeb of wells in use. 

Area of crops 
matured by 
well 

irrigation', 
column 7 of 
Statement 

VUI. 

Avkhage aeea of 
CBOPS matueed fee 
WELL IN 

PakJca, 
column 16 
of State¬ 
ment III. 

Kaehcha, 
column 17 
of Stament- 
ment 111. 

Total. 

Normal 

year 

1891-92. 

Famine 

year 

1899-1900. 


ri889.90 . 

664 

149 

813 

2,860 




1800-91 . 

629 

90 

719 

3,020 




1891-92 , 

686 

44 

630 

1,965 

3 



1892-93 . 

661 

31 

592 

1,078 


... 


1803-94 . 

648 

28 

676 

1,306 

s t« 



1894-95 . 

647 

35 

682 

1,298 



" 

1895-96 . 

613 

117 

730 

5,108 



Hi£«Ar . ^ 



^59 


9 105 




t * ■ 

1897-98 . 

826 

241 

1,067 

3AQ‘l 

t s s 

• •• 


1898-99 . 

847 

352 

1,199 

7,160 




1899-lyOO 

993 

434 

1,427 

8,980 

**« 

6 


Increase or decrease 

+ 329 

+ 285 

+ 614 

+ 6,120 


fit 


as compared with 








L .1889-90, 

... 








fl889-90 . , 

1,702 

462 

2,164 

21,834 




1890-91 . . 

1,843 

640 

2,383 

26,438 

»• • ' 



1891-92 . 

1,834 

610 

2,344 

24,673 

11 

* • ■ 


1892-93 . 

2,040 

75 

2,116 

19,672 

• ■ • 



1893-94 . . 

2,082 

358 

2,440 

18,267 

k« • 

... 


1894-95 . 

2,130 

416 

2,546 

14,693 


. 4 • 


1895-96 . . 

2,177 

661 

2,728 

23,067 



iloDtaic • ^ 

1896-97 . 

2,521 

2,644 

6,166 

35,435 

s •• 

• I • 


1897-98 . . 

2,666 

775 

3,330 

24,713 


*•* 


1898-99 . 

2,628 

2,001 

4,627 

80,876 

tfl 



1899-1900 . 

2,770 

3,697 

6,367 

31,030 


5 


Increase or decrease 

■f 1,068 

-t- 3,135 

-h 4,203 

+ 9,196 


1*. 

' 

as compared with 








1889-90. 








r]889-90 . . 

7,980 

2,188 

10,168 

78,734 




1890-91 . 

8,037 

2,293 

10,330 

87,304, 




1891-92 . 

8,135 

2,212 

10,347 

82,695 

8 



1892-93 . 

6,270 

2,230 

7,600 

74.280 




1893-94 . • 

8,216 

2,118 

10,334 

77,468 




1894-96 . 

8,241 

1,889 

10,130 

60,279 


• •• 

Gnrgaon . - 

1895-96 . 

8,391 

3,048 

11,439 

83,241 



1898-97 . 

8,656 

3,519 

12,074 

105,019 


... 


1897-98 . 

8,686 

2,675 

11,311 

83,103 




1898-99 . . . 

8,782 

4,042 

12,824 

101,531 


.** 


1899-1900 

9,180 

7,918 

17,107 

113,019 


7 


Increase or decrease 

+ 1,209 

+ 6,730 

-f 6,939 

+ 34,285 


... 


as compared with 








L 1889-90. 








Mr. Sykes. 
29 Oct. 01. 
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INDIA';? IRRIGATION COMMISSION = 


Mr. Syhea, Statement showing 


29 Oct. 01. 


number of wells and the average area of crops matured per well from ISSCS? to 

1899^1900 —CO n tinned. 


Ntjmebe o» wells in usb. 


District and Year, 


Pahha, 
column 16, 
of State¬ 
ment III. 


Kachcha, 
column 17 
of State¬ 
ment 111. 


Area of crops 
matured by 
well 

irrigation, 
column 7 of 
Statement 
VIII. 


Aveeage aeea op 

CEOPS MATUEBD PEE 
WELL IN 


Normal 

vear 

1891-92. 


Famine 

year 

1899-1900. 


Kama! 


Umballa 


Kangra 


'1889-90 . 

1890- 91 . 

1891- 92 . 

1892- 93 . . , . 

j 1893-94 . . 

1894-96 . 

J 1895-96 . 

■ 1896-97 . 

1897- 98 . . . 

1898- 99 . 

1899- 1900 

Increase or decrease 
as compared with 
. 1889-90. 


Hoshiarpnr 


fisso-go . 

1890-91 . 

I 1891-92 . 

1892- 93 . 

1893- 94 . 

1894- 95 . 

1896-96 . 

1896- 97 , 

1897- 98 . 

1898- 99 . 

1899- 1900 

I Increase or decrease 
I as Compared with 
L 1889-90. 

fl889-90 . 

1890- 91 . 

1891- 92 . 

1892- 93 , 
j 1893-94 . 

1894-96 . 

I 1895-96 . 

] 1896-97 . 

1897- 98 . 

1898- 99 , 

{ 1899-1900 

I Increase or decre.a 80 
as compared with 
L 1889-90. 

fl889.90 . 

1890-91 . 

1891-92 . 

1892-93 . 
j 1893-94 . 

1894-95 . 

J 1895-96 . 

^ 1896-97 . 

1K97-98 . 

! 1898-99 . 
j 1899-1900 

j Increase or decrease 
I as compared with 
L 1889-90. 

fl889-90 . 

I 1810-91 . 

1891-92 . 

1 1892-93 . 

I 1898-94 . 

I 1894-93 . • 

J 1895-96 . 

' 1896 97 . 

1897-98 . 

1898-99 . 

1899-1900, 

j Inc rase or decrease 
! !iii compared with 
L 1889-80. 


6,487 
6,563 
8,039 
6.498 
8,248 
8,25S 
8,391 
8,801 
8,955 
9,213 
9,646 
+ 3,069 


■ 7.916 
7,827 
' 8,604 
7,411 
9,259 
9,.S72 
9,518 
9,922 
10,003 
10,244 
10,77.5 
-f 2,869 


3,628 
3,662 
3,877 
4,045 
4,116 
4,776 
4919 
6,077 
5,287 
6,402 
5.691 
-i- 2,063 


840 
813 
619 
492 
623 
462 
639 
1,702 
877 
1,0.34 
3,235 
-t- 2,395 


4S9 
363 
366 
107 
154 
146 
210 
400 
281 
817 
784 
+ 345 


2,406 

2,072 

1.644 
1,607 
1,682 
1,383 
2,107 
4,967 

2.644 
2,417 

13,699 
-1- 11,294 


7,360 
6.733 
7,363 
6,803 
5,190 
6,472 
6,433 
9,991 
8,078 
8,096 
16,412 
-f 8,052 


7,327 
7,376 
8,668 
6,990 
8,771 
8,714 
9,030 
10,606 
9,832 
10,247 
12,781 
-1- 6,464 


8,365 
8,180 
8,969 
7,608 
9,413 
9,618 
9,728 
10,322 
10,284 
10,661 
11.669 
+ 3,204 


10,988 

10,395 

11,210 

10,848 

9,306 

10,248 

11,362 

15,068 

1.3,315 

13,498 

21,103 

10,116 


76,910 
77,416 
61,969 
61,062 
68,877 
19,031 
69,894 
110,287 
80,425 
107,071 
121,257 
+ 45,317 


108,938 
90,786 
86.080 
74,411 
74,728 
26,615 
93,808 
133,579 
104,458 
125,129 
168,662 
-i" 49,724 
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Statement showing the number of wells and the average area of crops matured per well from 1689-90 to 

1899-1900. —continued. 


Jullundur 


Iitidbi»na 


Ferozepore 


Mooltan 


Jhang . 




NcMEBB or WELLS IN USB. 

Area of crops 
matured by 
well 

Ateeagb abba of 

OBOPS MATTJEED PEB 
WELL IN 

District and year. 

jPakha, 
column 16 
of State¬ 
ment III. 

Kachoha, 
column 17 
of State¬ 
ment III. 

Total. 

irrigation, 
column 7 of 
Statement 

VIII. 

Normal 

year 

1891-92. 

Famine 

year 

1899-1900. 


^1889-90 . 

22,715 

627 

28,342 

364,287 




1890-91 . 

23,163 

715 

23,878 

846.974 




1891-93 . 

23,788 

675 

24,363 

348,601 

ii 



1892-93 . 

24,541 

612 

25,153 

826,858 


.ft 


1893-94 . 

24,703 

612 

25,215 

826,171 


•«• 


1894-96 . 

24,915 

433 

25,848 

280,826 

... 

... 

. ■! 

1896-96 , 

25,107 

472 

25,579 

375,009 


... 

1896-97 . 

25,487 

689 

26,176 

397,221 

... 

• 14 


1897-98 . 

26.010 

674 

26,584 

392,387 




1898-99 . 

26,350 

580 

26,930 

388,316 




1899-1900 

26,897 

1,419 

28,310 

410,626 

... 

15 

1 

Increase or decrease 
a« compared with 

L 1889-90. 

-f 4,182 

+ 792 

-h 4,974 

+ 46,389 


. ♦ . 


ri889-90 . 

8,288 

6S3 

8,841 

166,645 


• « « 


1890-91 . 

8,448 

547 

8,995 

162,138 

... 

. I 4 


1891-93 , 

8,539 

8,938 

470 

9,009 

161,665 

18 

.«* 


1892-93 . 

498 

9,436 

123,120 

... 

.1* 


1893-94 . 

9,058 

487 

9,545 

158,284 




1894-95 , 

9,1,36 

485 

9,621 

109,261 


14* 

j 

1895-96 . . , 

9,201 

615 

9,716 

165,861 




1896-97 . 

9,293 

638 

9,831 

183,612 


• 1 4 


1897-98 , 

9,399 

647 

9,946 

174,415 


B«a 


I8y8'99 , , , 

9,672 

597 

10,209 

180,190 


**« 


1899-1900 

9,924 

1,586 

11,460 

200,273 


17 


Increase or decrease 
as compared with 
L 1889-90, 

+ 1,636 

+ 983 

+ 2,619 

-h 33,628 




ri 889-00 . 

6,275 

668 

5.943 

110,583 


11« 


1890-91 . 

6,631 

670 

6,201 

128,414 

• * 

4 44 


1891-92 , 

5,893 

677 

6,472 

130,054 

20 

414 


1892-93 , 

6,961 

603 

6,464 

85,938 

.« * 

**4 


1893- 94 « • , 

1894- 95 . 

6,313 

406 

6,719 

07,184 

.1. 

... 


5,462 

257 

5,709 

05 220 


« t 4 

. j 

1893-96 , , , 

6,683 

386 

7,069 

139,959 


4.4 


1896-97 . 

7,118 

687 

7,805 

162792 




1897-98 . 

7.416 

675 

8,091 

146,006 




1898-99 . 

7,631 

697 

8,328 

149,574 




1899-1900 

8,066 
+ 2,791 

1,232 

9,818 

188.670 


20 


Increase or decrease 
as compared with 
L 1889-90. 

-f 584 

+ 3,375 

•f 77,987 

*•> 



^1889-90 . 

15,851 

4,925 

20,276 

120,387 


... 


1890-91 . 

15,161 

4,783 

19,944 

124,226 


14. 


1891-92 . 

17,800 

4,664 

22,464 

105,314 

6 

4.4 


1892-93 , 

18,288 

4,723 

23,011 

104,943 


* 4. 


1893-94 . 

18,498 

4,496 

22,994 

102,015 


4.4 


1894-95 . . , 

18,640 

3,914 

22,554 

110,538 

... 



1895-96 , . . 

18,853 

8,901 

22,754 

130,731 

... 



1896-97 . 

19,210 

3.772 

22,882 

138,878 

... 



1897-98 -, . . 

19,470 

3,879 

23,349 

107,920 


4tt 



19,721 

3,870 

23,591 

123,638 


... 


1899-1900 

19,960 

4,194 

24,144 

181,361 


8 


Increase or decrease 
Bs compared with 
^ 1889-90. 

-t- 4,599 

— 731 

+ 3,868 

+ 60,974 

«*• 



ri889-90 . 

13,433 

229 

13,662 

272,003 


... 


1890-91 . 

13,677 

175 

13,852 

290,257 


... 


1891-92 , 

14,721 

166 

14,887 

274,559 

18 

4.. 


1892-98 . 

15,650 

1S9 

15,780 

282,638 

1. . 

... 


1893-94 . 

16,819 

134 

15,953 

287,440 


4*. 


1894-95 . . , 

16,922 

107 

16,029 

266,064 


... 

1896-96 . 

15,912 

191 

16,103 

266.694 


444 


ibiyb-y? > * • 

16,940 

288 

16,228 

256,024 

» t • 

4.. 


1897-98 . 

15,971 

372 

16,343 

269,840 


44. 


lyOS-yy • 9 • 

16,115 

284 

16,399 

243,549 


... 


1899-1900 

16,235 

452 

16,687 

195,553 


12 


Increase or decrease 
as compared with 
1889-00. 

+ 2,802 

+ 223 

+ 3,026 

— 77,450 




Mr. Sgkes. 
29 Oct. 01. 


G 
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INDIAN lEBIGATION COMMISSION: 


Mr. Syhts. &tatement shewing numher of wells and the average area of crops matured per well from 1889-90 to 

- 1S99-1900 —Gontiaued, 

39 Oct. 01. 


District and Year. 

NuMBBE op WELLS IW USB. 

Area of crops 
matured by 
well irriga¬ 
tion, column 7 
of State¬ 
ment Vlil. 

Aveabgb abb* op 

CROPS MATUEBD 

PIE WSIL IH 

Pakha, 
column 16 
of State¬ 
ment 111. 

JSlaetcha, 
column l7 
of State¬ 
ment III. 

Total. 

Normal 

year 

1891-92. 

Famine 

year 

1899-1900. 


fl&89-90 

8.777 

1,420 

10,197 

179,819 




1890-91 

9,242 

1,063 

10,305 

209,799 




1891-92 

10,056 

1,241 

11,297 

169,302 

15 



1892-93 

9,591 

1,221 

10,812 

162,117 




1893-94 

10,255 

967 

11,212 

163,918 




1894-95 

10,438 

978 

11,416 

149,686 


wn 

Montgomery . ^ 

1895-96 

10,379 

1,170 

11,649 

170,673 




1896-97 

10,888 

1,366 

12,244 

169,186 




1897-98 

10,8-i2 

1.618 

12,410 

164,079 




1898-99 

11,140 

1,404 

12,544 

213,383 




1899-1900 . 

11,156 

1,602 

12,658 

177,533 


i-i 


Increase or decrease 

-i-2,379 

+ 82 

-t- 2,461 

— 2,286 




as compared with 








1 1889-90, 








ri889-90 

12,686 

2,080 

14,766 

314,544 




1890-91 

12,843 

1,738 

14,681 

327,396 



■ 

1891-92 

13,183 

2,140 

16,323 

279.868 

18 



1892-93 

13,338 

2,040 

15,378 

284,179 




1893-94 

13,290 

2,268 

16,568 

284452 


“* 


1894-95 

13,896 

2,040 

15,436 

278,647 



Lahore • 

1896-96 

13,746 

1,890 

15,636 

282,708 




1896-97 

14,011 

2,143 

16,164 

272,532 




1897-98 

34,182 

2,368 

16,450 

808,688 




1898-99 

14*447 

2,632 

16,979 

296.236 




1899-1900 . 

14,937 

2,341 

37,278 

271,707 


16 


Increase or decrease 

■f 2,261 

-1- 261 

-i- 2,512 

— 42,837 




ns compared with 








1 1889-90. 








ri889-90 

10,112 

415 

10,627 

289.206 


..4 


1890>91 

10,225 

610 

10,835 

265,742 




1891-92 

10,467 

411 

10,908 

266,382 

24 



1892-93 

10,568 

351 

10,909 

194,851 

(•t 




10,627 

370 

10,997 


• 4* 



1894-95 

10,190 

382 

10.572 

159,616 



Amritaar > 

1896-96 

10,952 

398 

11,350 

266,4.55 




1896-97 

11,118 

435 

11,663 

292 680 




1897-98 

11,267 

418 

11,685 

276,173 




1898-99 

11,407 

394 

11,801 

277,868 




1899-1900 . 

11,731 

413 

12,144 

308,111 




Increase or decrease 

-t- 1,619 

—2 

+ 1,617 

+ 18,905 




as compared with 








_ 1889-90. 







f 

"1889-90 

6,417 

3,229 

8,646 

139,912 




1890-91 

6,447 

2,850 

8,297 

113,237 




1891-93 

6,566 

3,028 

8,684 

128,637 

16 



1892-93 

6,489 

3.077 

8,666 

77,228 




1893-94 

6,699 

2,858 

8,467 

86,699 




1894-95 

6,627 

2,684 

8,291 

59,746 



Qurdaspur 

1895-96 

6,704 

2,745 

8,449 

120,472 




1896-97 

5,868 

8,378 

9,246 

141,436 




1897-98 

6,947 

3,333 

9,280 

136,703 




1898-99 

6,151 

3,547 

9,698 

121,590 




1899-1900 . 

6,922 

4,004 

10,926 

168,580 


15 


Increase or decrease 

-I- 1,605 

-1- 776 

-1- 2,280 

*^ 285668 




as compared with 








1889-90. 








ri889-90 

19,410 

2,038 

21,438 

604,471 




1890-91 

19,348 

1,943 

21,291 

413,472 




1891-92 

20,265 

1,960 

22,216 

464,674 

21 



189i-93 

20,633 

1,790 

22,426 

414.126 

... 

... 


1893-94 

20,853 

1,623 

22,076 

884,244 


... 


1894-95 

20,866 

1,536 

22,492 

366,273 


».« 

Sialkot . • ^ 

1896-96 

20,945 

1,620 

22,465 

434,033 

... 

... 


1896-97 

21,313 

1,621 

22,934 

478,664 

... 



1897-98 

21,803 

1,657 

23,460 

618,895 

... 



1898-99 

22,213 

1,836 

24,049 

469,004 




1899-1900 . 

23,133 

1,973 

26,106 

476,137 

... 

19 


Increase or decrease 

■+ 3,723 

— 65 

+ 3,668 

-t- 29,334 

... 

11« 


as compared with 








1 1889-90. 






__ 












MINUTES OF EVIDENCE. 


Statement thowing numoer of wells md the average area of crops matured per well from 1889-90 to 

1899-1900 —continued. 


District and year. 

KuMBEB OF WFLLS Iir USB. 

Area of crops 
matured by- 
well irriga¬ 
tion, column 7 
of State¬ 
ment YIII, 

At^ba&b auba op 

CHOPS MATUBBD 

PEE WELL IN 

Pakka, 

cclumn 16 
of State¬ 
ment 111. 

Kaehcha, 
column 17 
of State¬ 
ment 111. 

Total, 

Normal 

year 

1891-92. 

Famine 

year 

1899-1900 


'"1889-90 . 

8.640 

562 

9,202 

211,831 

S • 4 



1890-91 . 

8,475 

361 

8,826 

168,156 




1891-92 . 

8,697 

309 

9,006 

182,327 

20 



1892-93 . 

8,736 

280 

9,016 

209.117 

... 



1898-94 

8,719 

241 

8,960 

173,786 




1894-96 . 

8,760 

338 

9,088 

176,207 



Qnirat , 1896-96 , 

8,783 

624 

9,307 

182,420 




1896-97 . 

9,007 

606 

9,513 

184,128 




1897-98 . 

9,187 

609 

9,796 

208,342 




1898-99 . 

9,297 

617 

9,914 

189,469 




1899-1900 

9,897 

1,082 

10,979 

193.490 


18 


Increase or decrease 

+ 1,257 

4 - 520 

+ 1,777 

— 18,311 




as compared with 








, 1889-90. 








ri889-90 . 

12,149 

115 

12,264 

396,730 




1890-91 . 

12,127 

136' 

12,263 

383,290 




1891-92 . 

12,239 

113 

12,352 

342,815 

28 



1892-93 - 

12,304 

157 

12,461 

358,836 




1893-94 . 

12,248 

92 

12,340 

357,946 




1894-95 . 

12,226 

132 

12,368 

368,034 



GDj'ranwala 

1895-96 . 

12,248 

144 

12,392 

380,671 




1896-97 . 

12,286 

137 

12,423 

326,438 




1897-98 . 

12,883 

226 

12,608 

359,206 




1898-99 . 

12,475 

223 

12.698 

343,478 




1899-1900 

12,648 

269 

12,817 

287,624 


22 


Increase or decrease 

+ 399 

4- 164 

653 

—109,116 




as compared with 








L 1889-90. 








ri889-90 . , 

6,534 

357 

6,891 

171,159 




1890-91 . 

6,601 

812 

6,913 

188,679 

• *« 



1891-92 . 

6,674 

273 

6,947 

150,848 

22 



1892-93 . 

6,668 

197 

6,865 

172,086 






14.4. 

6 8.53 

1 'TA. /t?IO 




1894-95 . 

6,810 

116 

6,926 

172,847 

*•« 



1895-96 , 

6,978 

156 

7,129 

166,209 



sbaupar 

1896-97 . 

7,133 

198 

7,331 

168,417 




1897-98 . 

7,257 

180 

7,437 

177,720 




1898-99 . 

7,382 

212 

7,594 

160,542 




1899-1900 

7,489 

279 

7,768 

145,849 


19 


Increase or decrease 

-1955 

- 78 

4-877 

—26,310 




as compared with 








L, 1889-90. 








"1889-90 . 

4,520 

401 

4,921 

39,332 




1890-91 . 

4,615 

420 

6,035 

36,876 




1891-92 . 

4,699 

444 

6,043 

39,172 

8 



1892.93 . 

4,676 

360 

4,936 

40,393 

... 



1^93-94 . 

4,561 

297 

4,858 

36,748 

* >■ 



1894-95 . 

4,632 

210 

4,742 

37,968 

... 


Jhelnm .h 

1895-96 . 

4,677 

311 

4,888 

36,469 




1896 97 . 

4,626 

326 

4,952 

37,428 

... 



1897-98 . 

4,616 

811 

4,927 

36,457 

... 



1898-99 . 

4,633 

293 

4,926 

36,787 




1899-1900 

4,740 

383 

6,123 

37,772 


7 


Increase or decrease 

4-220 

— 18 

4-202 

—1,660 




as compared with 








t 1899-90. 








fisse-so . 

6,416 

926 

6,542 

38,866 




1890-91 . 

6,445 

970 

6,415 

37,806 

».* 



1891-92 . 

6,484 

972 

6,456 

39,371 

6 



1892-98 . 

6,630 

845 

6,376 

40,634 




1893-94 . 

6,650 

825 

6,475 

39,887 




1894-95 . 

5,708 

825 

6,683 

89,411 



Eawalpindi . 

1895-96 . 

6,791 

800 

6,691 

39,860 

•. • 



1896-97 . 

5,910 

829 

6,739 

43,068 




1897-98 . 

6,081 

974 

7,056 

46,094 

*1. 



1898-99 . 

6,169 

866 

7,035 

44,684 




1899-1900 

6,293 

896 

7,189 

46,043 


« 


Increase or decrease 

4-877 

30 

4-847 

-i-6,177 




as compared with 








L 1889-90. 








a 3 


Mr, Syhet, 
29 Oct. 01. 













INDIAN IBEIGAXION COMMISSION : 


4>i 

Mr. Sykes. Sfafemmt showing nwmler of wells and the average area of crops matured per well from 1889-90 to 
on 1899-1900 —continued. 


District and year. 

NPMBEB of wells IE USB. 

Area of crops 
matured by 
well 

irrigation 
column 7 of 
Statement 
VIII. 

Ateragb area oe 

CBOPi MATUKBD 

PEE WELL IN 

!Pahhci, 
colurau 16 
of Statement 
IIL 

KacTicha, 
column 17 
of Statement 
III, 

Total. 

Normal 

year 

1891.92. 

Pamine 

year 

1899-1900. 


^889-90 . 

219 

45 

264 

1,256 




1890-91 . 

220 

61 

281 

1,124 




1891-92 . 

218 

62 

270 

1,181 

4 



1892-93 . 

214 

66 

280 

1,317 




1893-94 . 

202 

65 

267 

1,268 




1894-95 . 

217 

64 

281 

1,325 



Hazara . •{ 1895-96 . . 

219 

70 

289 

1,868 




1896-97 - 

225 

73 

297 

1,689 




1897-98 . 

232 

70 

302 

1,699 




1898-99 . 

238 

77 

315 

1,658 




1899-1800 

252 

78 

330 

1,670 


5 


Increase or decrease 

+ 33 

+ 33 

-h 66 

-{-414 




as compared with 








L 1889-90. 








ri889-90 . 

4,861 

5,179 

10,030 

82,595 




1890-91 . 

4,935 

6,241 

10,176 

81,526 




1891-92 . 

4,991 

5,C78 

10,089 

81,672 

8 



1892-93 . 

6,664 

6,162 

10,716 

79,021 




1893-94 . 

6,750 

4,823 

10,673 

80,849 




1894-95 . 

9,946* 

912 

10,858 

75,081 



Peshawar . .j 

1895-96 . 

9,916 

958 

10,874 

71',713 




1896-97 . 

10,065 

065 

11,020 

73,718 




18»7-98 t , 

10,198 

950 

11,148 

77,050 




1898-99 . 

9,969 

1,000 

10,960 

77,043 




1899-1900 

10,235 

1,101 

11,336 

76,573 


"7 


Increase or decrease 

-95,384 

-4,078 

-t- 1,306 

—6,022 




as compared with 








L 1889-90. 








fl889-90 . 

369 

205 

504 

1,873 




1890-01 . 

367 

202 

669 

1,877 




1891-92 . 

381 

193 

674 

1.874 

3 



1892-93 . 

388 

192 

6S0 

1,936 




1893-94 • 

361 

216 

577 

2,307 

• ... 

t44 



359 

208 

uo7 

2,003 



__ , ^ 

* - 

1895-96 . 

329 

197 

526 

1,762 




1896-97 . 

341 

195 

536 

1,842 




1897-98 . 

869 

172 

541 

1,888 




1888-99 . 

381 

178 

659 

1,719 




1899-1900 

386 

163 

649 

1,860 


3 


Increase or decrease 

+ 27 

— 42 

— 16 

—13 




as compared with 







L 1889-SO 








ri880-9O . 

628 

37 

675 

3,228 




1890-91 . 

466 

34 

600 

3,153 




1891-92 . 

441 

29 

470 

3,682 

8 



1892-93 . 

450 

18 

468 

3,423 




1893-94 . 

442 

20 

462 

3,640 




1894-96 . 

441 

17 

468 

3,498 



Bannn , ■ 

1895-96 . 

477 

16 

493 

3,613 




1896-97 . . 

491 

14 

505 

3,828 




1897-98 . 

470 

16 

494 

3,806 




1898-99 . 

490 

19 

609 

3,729 




1899-1900 

641 

26 

667 

4,452 


"s 


Increase or decrease 

+3 

— 11 

-8 





as compared with 








L. 1889-90 








ri880-9O . 

6,825 

,841 

6,166 

92,824 




189091 . 

6,358 

884 

6,242 

102,201 




1891-92 . 

6,489 

892 

6,1-81 

107,038 

17 



1892-93 . 

5,759 

810 

6,560 

104,461 




1893-94 . 

6,891 

806 

6,696 

101,568 




1894-96 . 

6,002 

744 

6,746 

103,007 



Deia Ismail 

1896-96 . 

6,206 

824 

7,030 

108,937 



Khan. 

1896-97 . 

6,331 

883 

7,164 

110,128 




1897-98 . 

6,416 

799 

7,316 

108,926 




1898-99 . , 

6,686 

790 

7,476 

107,001 




1899-1900 

6,908 

857 

7,765 

111,144 


14 


Increase or decrease 

-{-1,683 

-+■ 16 

-H,599 

-f 18,320 




as compared with 








L 1889-90 








* IncveaBe in wells due to corraolious made at settlement, chiefly in claesification of pakka and katcha wells. 
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Statement showing numler of wells and the average area of crops matured per well from 1889-90 to Mr. Svh*a 

1899-1900 —concluded. - 

~_______ 29 Oct. 01. 


District and year. 


Ncmbeb of welcs iir use. 


Pakha, Kachcha, 

colnmn 16 column 17 
of Statement of Statement 

III. III. 


Area of crops 
matured by 
well 

irrigation, 
column 7 of 
Statement 
VIII. 


Ateeagb aeea of 

CHOPS MAIUEBD 
PEE WELt IN 


Normal Famine 

year year 

1891-92. 1899-1900. 


fl889-90 . 

1890- 91 . 

1891- 92 . 

1892- 93 . 

1893- 94 . 

1894- 95 . 

Dera Gha^l 1895-96 . , 

Khan. 1896-97 . . , 

1897- 98 . 

1898- 99 . 

1899- 1900 ‘ . 

Increase or decrease 

as compared with 
1, 1889-90 


f1889-90 . 

1890- 91 . 

1891- 92 . 

1892- 93 . 

1893- 94 . 

1894- 95 . 

Miizaffaigarh 1895-96 , 

1896- 97 . 

1897- 98 . 

1898- 99 . 

1899- 1000 

Increase or decrease 
as compared with 
' 1889-90 


7,204 

7,431 

8,820 

8,768 

8,797* 

8,696 

9,097 

9,076 

9,153 

9,293 

9,390 

-f2,186 


12,243 

12,407 

13,601 

13,885 

14,259 

11,434 

14,583 

14,683 

14,739 

14,757 

15,024 

-1-2,781 



16,963 

17,435 

-1-2,883 


—5,864 


Grand Total 
of the 
Punjab. 


fl889-90 

1890- 91 

1891- 92 

1892- 93 

1893- 94 

1894- 95 
Total ^ 1896-96 


1896- 97 . 

1897- 98 . 

1898- 99 , 

1899- 1900 

Inciease or decrease 
as oomnared with 
1889-90' 


219,940 
222,217 
232,644 
232,768 
248,377 
248,885 
253,137 
258,852 
262,358 
266,619 
274,851 
-t-64,911 


42.660 
40,716 
40,254 
38,166 

35.661 
29,478 
34,143 
46,697 
39,288 
42,357 
73,859 

-h 31,199 


263,600 
262,983 
272,898 
270,924 
278,338 
277,863 
287,280 
305,549 
301,646 
308,876 
348,710 
J- 86,110 


3,969.427 
3,822,328 
3,696,883 
3,428,768 
8,449,673 
3,072,220 
3,730.789 
4,006,984 
3,970,518 
3,956,902 
4,164598 
-h 195,171 


Statement showing total area irrigated hy wells, etc., and the average area irrigated per well from 

1890-91 to 1899-1900. 


1890- 91 

1891- 92 

1892- 93 

1893- 94 

1894- 96 

1895- 96 

1896- 97 

1897- 98 

1898- 99 

1899- 1900 
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INDIAN lEEIGATION COMMISSION s 


Mr, Si/kes. 
29 Oct. 01, 


Statement thowing total area irrigated hy wells, etc., and the average atea irrigated, per well from 

1890-91 to 7900.- continued. 


Tear. 

■iS 

♦2 

Js 

CO 

S 

Total abba 

lEKIGATED 

BY 

Number 
of wells 
Icacheha 
and 
pahha. 

Average. 

area 

irrigaud 
by each 

well. 

Cbabi. 

Chahi 

Nahri. 

Chahi 

Sailab. 

Total* 

1890-91 







32,166 


... 

32,165 

2,38S 

14 

1891-92 







36,496 

78 

... 

36,674 

2,344 

16 

1892-93 







37,389 

91 


37,430 

2,115 

18 

1893-94 







36,987 

96 


37,083 

2,440 

15 








37,714 

97 


37,811 

2,546 

15 

1895-96 






ra 

35,919 

115 


36,034 

2,728 

14 

1896-97 







33,323 

381 


33,704 

5,165 

7 

1897-98 . 







39,461 

272 


39,783 

3,330 

12 

1898-99 







33,855 

208 

... 

34,063 

4,627 

7 

1899-1900 







26,631 

175 


26,796 

6,867 

4 

1890-91 . 







99,653 



99,663 

10,330 

10 

1891-92 . 







121,154 



121,154 

10,347 

12 

1892-93 . 







126,806 



126,806 

7,500 

17 

1898-94 . 







128,196 



128,198 

10,334 

12 

1894-95 . 






o 

127,330 



127,330 

10,130 

12 

1895 96 . 







122,366 



122.885 

11,439 

11 

1896-97 . 







115,480 

... 

.•4 

116,480 

12,074 

10 

1897-98 . 







130 582 



130,582 

11,311 

12 

1898-99 . 







121,718 



121,718 

12,824 

10 

1899-1900 





« 


84,704 



84,704 

17,107 

5 

1890-91 . 







76,696 


1 • • 

76,695 

7,376 

XI 

1891-92 . 







83,470 



82,470 

8,668 

10 

1892-93 . 







86,528 



85,528 

5,990 

16 

1893-94 . 







85,223 

618 

< 1 1 

86,741 

8,771 

10 

1894-96 . 







84,473 

1,303 

1 • t 

83,776 

8,714 

10 

1893-96 , 







82,227 

284 


82,611 

9,030 

9 

1896-97 . 






W 

79,693 

699 


80,292 

10,606 

8 

1897-98 . 







87,866 

490 

4 It 

88,356 

9,832 

9 

1898-99 . 







88,388 

477 

111 

88,865 

10,247 

9 

1899-1900 . 


• 



« 


78,846 

687 

* » • 

79,533 

12,781 

6 

1890-91 . 







132,483 



122,483 

8,180 

16 

1891-92 . 







127,944 



127,944 

8,969 

14 

1892-93 . 







130,618 


111 

130,518 

7,608 

17 

1893-94 , 







130,427 


III 

130,427 

9,413 

14 

1894-95 . 







129,561 



129,661 

9,518 

14 

1893-96 . 







117,716 


... 

117,716 

9,728 

12 

1896-97 


• 




M 

108,916 


1«. 

108,916 

10,322 

11 

1897-98 , 







128,682 

9 

• *i 

128 691 

10,284 

13 

1891-99 . 







124,918 

55 

*«* 

124,973 

10,561 

12 

1899-1900 . 


• 



• 


109 187 

34 

*1. 

109,221 

11,559 

9 

1890-91 







20,657 


* 11 

20,657 

4,096 

5 

1891-93 







2t',978 



20,978 

3,787 

6 

1892-93 . 







21,672 

• *. 

1*. 

21,072 

3,735 

6 

1893-94 . 






-5 

21,615 

tri 

• •• 

21,615 

3,836 

6 

1894-95 . 







2i,488 


... 

21.488 

3,757 

6 

1895-96 . 







21,206 



'21,206 

4,550 

5 

1896-97 . 


• 




a 

21,725 


* 1 . 

2i,725 

7,693 

3 

189. -98 . 







22,806 



22,806 

5,389 

4 

1898-99 







23,866 



28,866 

6,2ul 

5 

1899-1900 . 







21,181 


... 

21,131 

18,928 

1 

1890-91 . 







19 



19 

35 


1891-92 . 


f 





22 



22 

... 


1892-93 . 







>•1 




... 


1893-94 . ■ 







... 



... 

... 


1894-95 . 


« 








... 



1896-96 . 






a 




... 

4a 


1886-97 . 







... 




5o 


1897-98 . 


• 








1.1 

55 


1898-99 . 







... 



1*4 



1899-1900 . 







... 



... 

82 


1890-91 






■ 

24,416 


' 

24,416 

10,395 

2 

1891-92 







26,933 



26,933 

11,240 

2 

1892-93 







27,442 



27,442 

10,848 

3 

1893-94 







27,748 



27,748 

9,306 

3 

1894-96 







27,256 



27,256 

10.248 

3 

1895-96 







27,366 



27,365 

11.362 

2 

1896-97 






QO 

l2 

27,697 



27,697 

i5,U(5W 

2 

1897-98 






K 

28,419 



28,419 

13,315 

2 

1898-99 







30,061 



30,051 

13,498 

2 

1899-1900 . 







31,786 



31,785 

21,103 

2 
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Statement ihowing total area irrigated by welU, etc., and the average area irrigated per well from Mr. Sgkea. 

JbyO-91 to 1899-1900.—(cuiitinaed.) - 

_ 89 Oct 01. 


Year. 

District. 

Total aeea ibbigated by 

Nu.i ber 
of wells 
kacheha 
and 
pakka- 

Aveiaga 

aiea 

irriga'ed 
bj each, 
well. 

Chahi. 

Cliahi 

Nahri. 

Chalii. 

Saiiab. 

Total. 

1890-91 . 







263,302 



203,302 

23,878 

11 

1891-92 . 







269,401 


... 

260,161 

24,363 

11 

1892-93 . 




• 

. 


278,221 



278,221 

25,153 

11 

1893-91i . 




« 


U 

282,143 



282,143 

25 216 

11 

1894-96 . 




4 


ns 

278,160 


a- 

278,160 

25,348 

11 

1896-96 . 






s 

276,497 



276,497 

25,679 

11 

1896-97 . 







279,440 



279.440 

26,176 

11 

1897-98 







286,609 



286,609 

26.684 

11 

1898-99 







287,396 



2b7,396 

26 930 

11 

1899-1900 . 

• 






271,1B7 


... 

271,157 

28,316 

10 

1890-91 . 

• 



t 



114,596 

1,201 


136,797 

8,996 

13 

1891-92 , 




• 



116,694 

274 


116,968 

9,009 

12 

1892-93 . 


• 


• 



121,240 

855 


122,095 

9,436 

13 

1893-94 . 




4 


cfi 

121,907 

1,222 


123,129 

9,545 

13 

1894-95 . 

« 


» 




122,249 

1,813 


123,562 

9,621 

13 

1895-96 . 

• 



• 



121.256 

600 


121,856 

9,716 

13 

1896-97 . 




• 



121.369 

933 


122,302 

9,831 

13 

1597-98 . 

• 




* 


124,9^3 

985 


125,908 

9,946 

13 

1898-99 . 



• 

4 

4 


127,943 

2,026 


129,969 

10,269 

13 

1899-1900 . 

« 


• 

4 

• 


120,191 

952 

**« 

121,143 

11,460 

11 

1890-91 . 

• 


• 

4 



94,054 

22,297 


116,361 

6,201 

19 

1891-92 . 

« 



4 



86,401 

20,274 


106,675 

6,472 

17 

1892-93 . 

« 


« 

• 



96,884 

22,180 


118,564 

6,454 

19 

1893-94 . 

• 


• 

• 


® 

95,113 

19,792 


114 905 

6,719 

18 

1894-96 . 

• 


f 


. 

P4 

93,143 

18,296 


111,439 

6,709 

20 

1895-96 . 

• 

• 

* 

• 


b9 

84,894 

15,864 


100,268 

7,069 

14 

1896-97 . 

■ 


• 

4 


’S 

79,391 

15,288 


94,679 

7.806 

12 

1897-98 . 

« 



• 


[5=( 

94,483 

22,013 


116,405 

8,091 

14 

1898-99 . 


* 

« 

* 



93,823 

24,743 

• •* 

118,066 

8,328 

14 

1899 1900 



■ 

• 



90,756 

29,745 


120,601 

9,318 

13 

1890.91 . 

• 


• 

• 



117,889 

241,938 


339,827 

19,944 

18 

1891-92 . 

• 

• 

4 

4 



99,625 

268,498 

... 

363,123 

22,464 

16 

1892-93 . 



■ 

• 



100,999 

239,293 


840,292 

23,011 

16 

1893-94 . 

• 


1 

* 

• 

c 

98,538 

210,622 


309,060 

22,994 

14 

1894 95 . 

» 


• 

• 

* 

cS 

101,099 

184,727 


285,826 

22,654 

13 

1895-96 . 

• 


• 

4 

. 

•o 

122,637 

170,869 


293,506 

22,764 

13 

1896-97 . 

■ 


« 

« 



127,653 

163,200 


290,853 

22,982 

13 

1897-98 . 

• 


4 

* 



38,614 

364 010 

82,034 

434,658 

23,349 

19 

1898-99 , 

• 


% 

■ 



25,900 

328,994 

29,822 

384,716 

23,591 

16 

l«9y-j.9u0 . 

» 

• 

• 

4 



19,991 

293,188 

29,433 

342,612 

24,144 

14 

1890-91 , 



• 

• 

• 


268,010 

413 


258,423 

13,852 

19 

l«9i-93 



4 




230,683 

920 


231,603 

14,887 

16 

1892 93 



4 




249,462 

468 


249,920 

15,739 

16 

1893-94 . 



• 

• 



257,075 

, 


257,076 

15,963 

16 

1894-95 . 



• 

• 

4 

tii) 

232,012 



232,012 

16,029 

14 

1895-96 . 



• 



e8 

230,776 



230,776 

16,103 

14 

1896-97 . 




• 

• 


220,131 

7,293 


227,424 

16,228 

14 

1897-98 




• 



235,728 

410 


236,138 

16,343 

14 

1899-99 . 


• 

• 

• 



208,390 

178 


208,568 

16,399 

13 

1899-1900 . 







165,195 

737 

... 

166,932 

16,087 

10 

1890-91 . 



« 

4 

4 


192,249 

39,647 


331,996 

10,305 

13 

1891-92 . 



• 

* 

• 


168,862 

69.227 

... 

218,109 

11,297 

■ 19 

1892-93 . 



« 


4 


140,728 

62,809 


193,537 

10,812 

19 

1893-94 



m 

• 



166,205 

39,606 


104,711 

11,212 

17 

1894-95 . 

• 


• 

• 


a 

138,786 

66,703 

r.- 

195,489 

11,416 

17 

1895-96 . 

• 



4 

• 


155,688 

39,598 

... 

195,186 

11,649 

17 

1896-97 . 

■ 



« 

• 

"S 

154.568 

42,480 

... 

197,048 

12,244 

16 

1897-98 . 




4 



149,551 

63,602 

*T 

21.3,153 

12,440 

17 

1898-99 . 




• 



147,598 

49,727 

... 

107,325 

12,544 

16 

1899-1900 . 

« 


a 

• 



132,254 

29,651 

902 

162.707 

12,668 

13 

1890-91 . 



• 

• 



301,702 

13,506 

11,137 

326,345 

14,581 

22 

1891-92 - 



4 

4 

4 


248,308 

11,285 

7,083 

266,676 

16,323 

17 

1892-93 . 



■ 




311,104 

16,691 

10,907 

337,702 

16,378 

22 

1893-94 . 



• 




312,362 

17,518 

14,199 

344,069 

16,658 

22 

1894-95 





« 


299,127 

16,597 

14,725 

830,449 

15,436 

21 

1895-96 . 

• 




• 


224,615 

13,916 

10,930 

249,460 

15,686 

16 

1896-97 





* 

1-3 

213,690 

14,963 

9,742 

238,395 

16,164 

16 

1897-98 . 

4 

• 



* 


274,949 

20,946 

13,847 

309,742 

16,460 

19 

1898-99 

• 




« 


240,644 

19,650 

10,486 

270,680 

16,979 

16 

1899-1900 . 





• 


204,894 

19,622 

4,992 

229,508 

17,278 

18 
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INDIAN IfiEIGATION COMMISSION: 


Mr, Sj/hes, 


Statement ehotoing total area irrigated by welh, etc., and the average area irrigated per taell from 
^ 1890-1891 to 1899-1900—eootmaei. 


89 Oct. 01. 


Ybab 


1890- 91 

1891- 93 
1893-93 

1893- 94 

1894- 96 

1895- 96 

1896- 97 

1897- 98 

1898- 99 

1899- 1900 

1890- 91 

1891- 93 
1S92-93 

1893- 94 

1894- 95 

1895- 96 

1896- 97 

1897- 98 

1898- 99 

1899- 1900 

1890- 91 

1891- 93 
1893-93 

1893- 94 

1894- 95 

1895- 96 

1896- 97 

1897- 98 

1898- 99 

1899- 1900 

1890- 91 

1891- 92 

1892- 93 

1893- 94 

1894- 95 

1895- 96 

1896- 97 

1897- 98 

1898- 99 
1699-1900 

1890- 91 

1891- 92 

1892- 93 

1893- 94 

1894- 95 
1896-96 

1896- 97 

1897- 98 

1898- 99 

1899- 1900 

1890- 91 

1891- 93 

1892- 93 

1893- 94 
j894-95 

1895- 96 

1896- 97 

1897- 98 

1898- 99 

1899- 1900 

1890- 91 

1891- 92 

1892- 93 

1893- 94 

1894- 95 

1895- 96 

1896- 97 

1897- 98 

1898- 99 
*»899-1900 



Total abba ieeiqatbd by 

.2 

Chalii. 

Chahi 

Nahri. 

Chahi 

Sailab. 

s 





237,011 

230,268 

238,458 

2 

f • « 

s-< 

236,939 


.«• 

ca 

335,761 


1 *• 

'h 

219,851 


!*• 

■< 

220,967 

227,470 

229,075 

213,840 

... 

»• • 


125,085 

271 



133,049 

125,634 

248 

• •• 


421 



136,431 

302 


P 

Pj 

122,918 

211 

»«» 

S 

123,365 

266 

. »»» 


136,658 

308 

... 

o 

128,848 

50 

• <> 


130,099 

78 



123,763 

50 

... 


467,014 

431,709 

441,355 


»<• 


440,832 


7,457 


408,862 


8,626 

3 

OQ 

409,548 


7.836 

396,o08 

Mf 

6,194 


426.853 


7,959 


443,963 


8,186 


346,510 


4,246 


198,170 

147,116 

191,907 

199,710 


• • » 

MM 

«** 

t 

100,176 

* ** 



163,234 

»«» 

• ** 

c 

147,821 

175,903 


»*■ 

f 


173,478 


• •• 


139,340 




413,868 

382,211 

6,472 

• •• 


399,318 

14,336 


*5 

421,806 

15,572 



391,151 

12,253 

• •• 

s 

313,332 

13,397 



307,612 

14,010 


S 

347,718 

15,044 



369,852 

14,412 



260,447 

16,113 

... 


177,564 

146,372 

170.801 

• f4 

• •• 

«•« 


170.809 


... 

R 

169,014 




166,446 

• »» 



149,004 

• *» 

... 

<Jd 

174,772 

157,865 

131,774 


• *« 


29,496 

27,i23 

30,942 

.30,487 

... 

• It 

• *• 

i 

29,711 

##• 

*»* 


28,103 


• •• 


25,142 
26 045 
21,857 



... 

23,963 

... 



Nnmber 
of well* 
kachcha 
and 
pakka. 

Average 

area 

irrigated 
by each 
well. 

Total. 

207,013 

10,836 

22 

220,258 

10,908 

20 

238,458 

10,909 

23 

236,939 

10.997 

22 

225,761 

10,572 

21 

219.851 

i 11,350 

21 

220,957 

11,553 

19 

327,470 

11 685 

19 

220,076 

11,801 

19 

213,840 

12,144 

17 

135,356 

8,297 

15 

123,297 

8,584 

14 

126,945 

8,566 

15 

126.733 

8,457 

15 

123,129 

8,291 

15 

123,561 

8,449 

15 

125,966 

9,246 

14 

138,898 

9,280 

14 

130,177 

9,698 

14 

123,813 

10,926 

12 

467.014 

21,291 

21 

481,709 

22,225 

19 

441,255 

22,425 

20 

448.279' 

22,476 

20 

427,387 

22,392 

19 

417,384 

22,405 

19 

402,202 

22,934 

18 

483,812 

23,460 

18 

452,148 

24,049 

19 

350,766 

25,106 

14 

198,170 

8,826 

24 

147,116 

9.006 

16 

191,967 

9,016 

21 

199,710 

8,960 

24 

190,176 

9,088 

21 

168,224 

9,807 

18 

147,821 

9.613 

10 

175,903 

9,796 

18 

173,478 

9,914 

18 

139,340 

10,979 

13 

412,868 

12,263 

34 

338,683 

12,352 

27 

413,654 

12,461 

33 

437.468 

12,340 

34 

403,403 

12,358 

33 

326,729 

12,392 

26 

321,528 

12,423 

26 

362,757 

12,608 

28 

384,264 

12,098 

30 

276,660 

12,817 

22 

177,564 

6,913 

26 

140,872 

6,947 

21 

170,^0^ 

6,865 

25 

179,809 

6,863 

26 

169,014 

6,926 

24 

166,446 

7,129 

22 

149,004 

7,331 

20 

174,772 

7,437 

24 

151,865 

7,594 

20 

131,774 

7,768 

17 

29,495 

6,035 

6 

27,323 

5,043 

5 

30,982 

4 

6 

30,487 

4,858 

6 

29,711 

4,742 

6 

28,103 

4,888 

6 

35,142 

4,952 

6 

26,045 

4,927 

5 

24,857 

4,926 

■5 

23,963 

5,123 

6 

1 
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Statement shofning total area irrigated hy wells, etc., and the average area irrigated per well from Mr. Sykes. 

1890-1S91 to 1899-1900 —continued. ^rT"rM 


Ybak. 

-P3 

ClQ 

Q 

Total aeba 

lEEIGATBD BY 

Number 
wells of 
leachcha, 
and pakka. 

Average 

area 

irrigated 
by each 
well. 

ChaM. 

Chahi 

Nahri. 

Chahi 

Sailab, 

Total. 

I8&0-91 * 







21,249 



21,249 

6,415 

3 

1891-92 . 



a 

a 



21,395 


... 

21,395 

6,456 

3 

1893-93 . 

• 



• 



21,873 



21,873 

6,375 

3 

1893-94 . 

• 



a 



22,033 



22,033 

6,475 

8 

1894-95 . 

* 

a 

« 


a 

• r-i 

21,992 



21 992 

6,533 

3 

1895-96 . 





a 


22,399 



22,299 

6,591 

3 

1896-97 . 

e 






22,399 



22,399 

6,739 

3 

1897-98 . 

* 





03 

23,350 



23,350 

7,065 

8 

1898-99 . 

• 




a 


2.3,698 



23.698 

7,035 

3 

1809-1900 . 


e 

a 

a 

• 


23,780 


..1 

23,780 

7,189 

3 

1890-91 . 

• 



a 

4 


678 

9 


687 

281 

2 

1891-03 . 







694 



694 

270 

3 

1892-93 . 

• 


f 




700 



700 

280 

3 

1893-94 . 

• 



i 



697 



697 

267 

3 

1804-95 . 




a 



718 



718 

281 

3 

1895-96 . 







726 



726 

289 

3 

1896-97 . 

9 





w 

740 



740 

267 

3 

1897-98 . 

• 

• 

a 




823 



823 

302 

3 

1898-99 

a 






812 



812 

315 

3 

1899-1000 . 

a 


a 

a 



868 


... 

868 

380 

3 

1890-91 . 

• 

a 

a 

a 

* 


4,5,157 

2 

3,800 

48,969 

10,176 

5 

1801-93 „ 

• 


* 

■ 



46,129 

... 

4,496 

60,625 

10,(109 

5 

1803-93 . 



a 

a 



43,829 

♦»• 

4,608 

48,434 

10,716 

5 

1893-94 . 




* 


3! 

43,739 

6,824 


49jo63 

10,673 

5 

1894-95 . 

• 

a 


a 

a 


40,089 

4,797 

... 

45,786 

10,868 

4 

1895-96 . 

• 


a 

a 

> 

iff 

a 

41,080 

4,642 

i.i 

45,622 

10,874 

4 

1896-07 . 

■ 


a 



CO 

40,898 

4,681 

3 

45,682 

11,020 

4 

1897-98 . 

a 

• 

a 




41,198 

4,521 


45,719 

11,148 

4 

1808-99 . 

• 

• 

a 




40,661 

4,988 

8 

45 562 

10,969 

4 

1899-1000 . 

a 


a 

1 



42,083 

4,352 

6 

46,441 

11,386 

4 

1890-91 . 

1 


t 

a 



1,121 



1,121 

669 

2 

1891-93 . 

* 



a 



1,061 



1,061 

674 

2 

1803-93 . 

4 

* 

• 


♦ 


1,117 



1.117 

580 

2 

1893 94 . 

* 

« 

a 

a 

» 


1,123 

1 > 


1,128 

677 

2 

18y-A"96 « 




a 

a 


1,146 

k.P 


1,146 

667 

2 

1896-96 . 

• 

a 

• 

4 



1,082 

2 


1,034 

626 

2 

1806-97 . 

t 

4 

• 

a 


W 

1,028 

5 


1,033 

536 

2 

1897-08 . 

* 


a 


» 


1,037 

7 


1,044 

641 

2 

lo98 ii9 . 

a 


a 




993 

6 


999 

659 

3 

1809-1900., 





a 


1,038 

12 

... 

1,050 

549 

2 

1890-91 . 




a 

• 


3,307 



2,307 

600 

5 

1891-92 . 




a 



2,543 

... 


2,643 

470 

6 

1893-93 . 

a 





P 

2,460 

49 


2,509 

468 

5 

1893-94 

a 





P 

P 

2,639 

49 


3,688 

462 

6 

1894-96 . 

a 





A 

2,464 

47 


2,511 

458 

6 

1895-96 . 


/ 





2.657 

49 


2,606 

493 

5 

1896-97 • 

• 



a 



2,763 

49 


2,812 

605 

6 

1897-98 . 

• 



a 



2,848 



2,848 

494 

6 

1898-99 . 




a 



2,811 

61 


2,872 

509 

6 

1809-1900 . 



a 




8,071 

60 

... 

3,131 

667 

6 

1890-91 . 



• 




96,509 

897 


97,406 

6,242 

16 

1801-92 . 






d 

99,547 

61 


99,608 

6,381 

16 

1892-93 . 





4 

p 

97,298 

420 


97,718 

6,569 

16 

1889-94 . 






M 

96,088 

147 


95,235 

6,696 

14 

1894-95 . 





a 


96,040 

169 


96,209 

6,746 

14 

1895-96 . 





a 

a 

101,174 

123 


101,297 

7,030 

14 

1896-97 . 






H-1 

102,446 

252 


102,607 

7,164 

14 

1897-98 . 






flS 

103,929 

374 


104,803 

7,215 

14 

1898-99 . 






ft 

88,444 

... 

6il83 

140,627 

7,476 

19 

1899-1900 . 







46,669 


66,219 

102,778 

7,765 

13 

1890-91 . 







26,170 

144,160 


170,330 

9,248 

18 

1891-92 . 


• 


* 



26,549 

140,781 

aa. 

166,380 

9,829 

17 

1892-03 . 


a 


• 


§ 

25,536 

186,733 

... 

182.268 

10,358 

IS 

1893-94 . 




a 



30,046 

122,703 

*.• 

162,749 

10,272 

15 

1804-95 . 







23,370 

137,962 

... 

161,332 

10,191 

10 

1895-96 . 







19,010 

131,091 

6.062 

155,163 

10,954 

14 

1896-97 . 






C) 

18,423 

121,848 

5,069 

145,339 

11,135 

13 

1S97-98 . 






c8 

19,945 

129,289 

6,341 

156,673 

10,997 

14 

1898-99 . 







19,609 

127,841 

5,494 

153,944 

11,118 

14 

1809-1900 . 







17,538 

128,253 

5,045 

160,836 

11,461 

13 


a 
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M-y. iS^hes, Statemenl 

9ft Oct. Dl. 


showimg total area inigaUS, bi/ wells, ete., awl the average area irrigated per well from 
18$0‘91 to 1899-1900 —concluded. 


Year. 


1880- 91 

1881- 92 

1892- 93 

1893- 94 

1894- 95 

1895- 96 
189S-97 

1897- 98 

1898- 99 

1899- 1900 



d 

R 

Total abba lEEiaAiED by 

Number 
of Wells 
kachoha 
andipakka. 

.Average 

area 

irrigated 
by each 

well. 

Chahi. 

Chahi 

Nahri. 

Chahi 

Sailab. 

Total. 





56,685 

123,394 


180,079 

14,772 

12 

« 

, 



60,599 

137,387 


187,986 

16,872 

12 




•g 

50,366 

128,000 

«•* 

176,366 

16,030 

11 




Si 

52,492 

117,689 

»•* 

170,131 

16.003 

11 




s 

61,250 

105,382 


156,582 

10,252 

10 




ta 

60,898 

103,306 

1*4 

154,204 

16,532 

9 

• 




48,696 

102,828 

40* 

161,.524 

16,718 

9 

• 




47,083 

109,258 

*♦4 

166.341 

16.815 

9 

« 




42,798 

146,847 


189,645 

16,963 

11 





13,589 

167,789 

27,790 

198,118 

17,435 

12 


Area of crops harvested per 1,000 of population. 


-a 

V 

A 


p 

*xi 

o 

p 


a 


-o 

g 

'a 

e 

ca 


<3 

ja 




■o 

IZi 


1 

8 

9 

10 


11 

12 

13 

14 

15 

16 


17 

18 

19 

20 
21 
22 


Distfict. 


Hissar 

Rohtak 

Gurgaon 

Delhi 

Kanial 

tJmbalJa 


Hoshiarpur 
Jiillundnr . 
Luihlana , 
Fei'ozepore 


Mooltan , 
Jhaiig , 
Montgomery 
Lahore 
Auiritaar . 
Gui'diispui . 


Slalkot , 

Gnjrat 

Gnjran'wala 

-Shiihpnr < 

Jhelnm 

Rawalpindi 


Total area 
of crops 
harvested 
per 1,000 
of 

popnta- 

tion.’*' 


1,040 

1,039 

1,122 

964 

885 

901 


873 

915 

1.191 

1,443 


1,108 

845 

8.53 

1,064 

941 

947 


848 

933 

950 

919 

1,087 

1,068 


23 

24 

I 

1 Hazara 




824 

25 

Peshawar . 



, 

1,110 


Kohat 

• 

* 


1,099 

1 

26 

Banna 




! 1,534 

27 

Dera Ismail Khan 




1,285 

28 

Dera Ohazi Khan 

• 



1,198 

29 

Muzaffargarh . 

• 

• 

• 

1,155 


Ieuiqatkd by 


** Rural population according to Census of 1901 


Canals. 



Other 



Tanks. 

Well'. 

Govern¬ 

ment. 

Private. 



sources. 

24,2 

12 

1 

10 


243 

• It 

• * • 

54 


114 

»«1 

• •. 

145 

10 

■ 162 

4 1 4 

1 

214 

206 

6 

8 

155 


4 

... 

6 

61 

15. 

11 

12 


67 

7 

• 44 

* 44 

1 

•502 

2 

132 

- . . 

1 

309 

566 

107 . 


178 

... 

679 

17 


227 

12 

609 

1 

A. 


240 

6 

320 

13 


403 

15 

448 

.44 

10 

316 

17 

308 


1 

340 

2 

47 

33 

5 

158 

e •• 

10 


476 

22 


... 


270 


349 


1 

424 


103 

59 


346 



2 


67 

2 

• 4 1 

19 


64 



106 


3 


242 

256 

• . . 

116 

'9 


• «4 

7 

10 

191 


.428 


10 


430 

727 

102 


233 


S 

"2 

119 

124 

'28 

34 


i- <a 
^ “si 


265 

297 

269 

377 

374 

76 


87 

805 

442 

850 


935 

756 

751 

791 

651 

243 


608 

270 

774 

607 

71 

73 


109 

623 

208 


433 

337 

582 

887 
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Statement shaming the. nnm’ye't of mmonry wells nevaly made anA the numhee fallen in and disused 
during; the last ten years^ i.e., from 1890^91 to 1899-1900, 






NUMBEE of WBLL3. 





Ndmeee of wells. 

Year. 



District, 

Newly 
made or 

Fallen 

Year, 



District. 

Newly 
made or 

Fallen 






brought 
iuto use. 

ill and 
disused. 




• 

brought 
into use. 

in and 
disused. 

1890-91 

* 




26 

61 

1800-91 




604 

428 

1891-92 





23 

44 

1891-92 




174 

103 

18£2-93 





23 

48 

1892-93 




1&2 

73 

1893-54 





27 

40 

1893-94 



• ■ 1 

256 

168 

1894-95 





•18 

19 

1894-P5 



-C 

76 

72 

1896-96 




ta 

77 

11 

1895-90 



s 

202 

63 

1896-97 




£ 

219 

9 

1896-97 




465 

62 

1897-98 




19 

16 

1897-.98 




261 

110 

1898-59 





68 

47 

1898-99 




349 

91 

1899-1900 


* 



172 

26 

1899-1900 . 




443 

110 

1890-91 


• 



221 

80 

1890-91 . 




320 

408 

1893-92 


* 



70 

79 

1891-93 

4 

, 


1.039 

262 

1892-93 


• 



237 

SI 

1892-93 . . 


• 


679 

243 

1893-94 


■ 


, 

44 

2 

1893-94 


' , 


221 

62 

1894-95 





54 

6 

189-1-95 

• 


0 

Si 

142 

29 

1895-96 





52 

5 

1895-96 



« 

210 

61 

1896-97 



♦ 

M 

346 

2 

1896-97 




459 

55 

1897-98 

1 




40 

6 

1807-08 


4 


135 

54 

1898-99 

* 


• 


77 

6 

1898-99 . 




305 

64 

1899-1900 

« 

■ 

* 


163 

9 

1899-1900 . 


* 


681 

50 

1890-91 



• 


116 

59 

1890-91 . 




90 

167 

1891-92 



■ 


260 

162 

1891-92 . 




160 

31 

1892-93 

• 

« 



ISO 

62 

1892-93 

■ 

1 


114 

29 

1893-91 


« 

• 

c 

83 

83 

2893-94 



d 

115 

39 

1894-96 




i 

133 

108 

1804-95 


« 


92 

22 

1895-96 


• 


bn 

187 

37 

1895*90 . 

* 


Xi 

a 

■ p 

87 

18 

1898-97 

• 

« 


s 

194 

30 

1800-97 . 



827 

44 

1897-98 


* 


113 

32 

1897-08 

t 



66 

87 

1898-99 

• 


• 


183 

87 

l''98-99 




92 

68 

1899-1900 





436 

29 

1899-1900 . 


• « 


46.J 

18 














1890-91 





118 

84 

1890-91 




* 382 

88 

1891-92 




• 

307 

92 

1891-92 




936 

96 

1892-93 





235 

67 

1892-93 




217 

161 

1893-94 





153 

82 

1803-94 




421 

103 

1891-95 




s 

101 

115 

1894-95 




185 

168 

1895-96 


• 



223 

80 

1805-96 . ■ 



N 

P 

314 

55 

1896-97 


• 


OO 

211 

53 

1896-97 



o 

501 

66 

1897-98 




K 

207 

47 

1897-98 




363 

65 

1898-99 





205 

40 

1898-99 




273 

68 

1899-1900 





368 

79 

1809-1000 . 




481 

.46 

1890-91 





630 

88 

1890-91 




759 

949 

1891-92 





739 

114 

1891-92 . 

, 



■ 379 

165 

1892-93 





570 

96 

1892-93 




382 

123 

1893-94 





353 

190 

1893-94 . 

* 



844 

148 

1894-95 





386 

123 

1894-95 

« 


cd 

-*a 

310 

168 

1895-96 




S 

325 

133 

1895-93 . 

• 


O 

863 

ISO 

1896-97 




'0 

470 

90 

1896-97 



M 

506 

149 

1897-98 





660 

137 

1897-98 




422 

229 

1898-99 





432 

92 

1898-99 




347 

162 

1899-1900 





660 

113 

1899-1900 . 

« 



636 

307 

1800-91 





233 

73 

1890-91 . 

• 



655 

312 

1891-92 





213 

122 

1891-92 . 

• 



468 

290 

1892-93 





147 

85 

1802-93 . 

• 



238 

176 

1893-94 




tA 

149 

29 

1893-84 



p 

570 

801 

1894-95 




eS 

113 

85 

1804-95 



348 

245 

1896-96 





104 

S9 

1805-96 

• 



192 

802 

1896-97 





186 

43 

1896-97 . 

• 



223; 

195 

1897-98 





167 

61 

1897-98 

« 



165 

134 

1898-99 





339 

66 

1898-99 . 

• 



235 

91 

1899-1900 





297 

45 

1899-1909 . 




204 

174 


H 2 


Mr. Sykes. 
29 Oct. 01. 
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Mr.Syhti. Statement showing the numler of masonry wells newly made and the number fallen in and disused 
_ during the last ten years, i.e., from 1890-91 to 1899-1900 —contd. 







Numbeb of wells. 




Numbee of wells. 


Your. 



District. 

Newly 
made or 

Fallen 

Year. 


District. 

Newly 
made or 

Fallen 





• 

brought 
into use. 

in and 
disused. 




brought 
into use. 

in and 
disused. 

1890-91 

* 


■ 


672 

204 

1890-91 

• 


63 

68 

1891-93 

• 




423 

134 

1891-92 



142 

34 

18i^2-93 

• 



ir 

•0 

349 

289 

1892-93 . 



148 

239 

1893-94 


• 


• 838 

174 

1893-94 . 



130 

123 

1891-95 

• 

• 


a 

215 

137 

1894-95 



87 

86 

1895-96 


• 


§1 

289 

97 

1895-96 


J 

169 

82 

1896-97 

• 

• 

• 

g 

224 

98 

1896 97 


M 

242 

75 

1897-98 

• 

r 

• 


135 

148 

1897-98 . 


G5 

173 

94 

1898-99 



• 

303 

110 

1898-99 



272 

68 

1899-1900 

• 

« 

• 


197 

62 

1899-1900 . 



835 

64 

1890-91 





434 

277 

1890-91 



504 

666 

1891-93 





676 

132 

J 891-92 



1,420 

603 

1892-93 





238 

216 

1892-93 



676 

304 

1893-94 



• 


297 

341 

1893-94 . 



626 

243 

1894-95 

• 

• 



312 

259 

^894-95 



292 

271 

1895-96 


» 

• 

"s 

629 

179 

1895-96 


‘Is 

280 

201 

1896-97 

t 

• 

• 


363 

103 

1896-97 . 



655 

187 

1897-98 

f 


« 


309 

137 

1897-98 



666 

175 

1898-99 

• 

• 

• 


838 

109 

1898-99 



609 

190 

1899-1900 

• 

• 



594 

104 

1899-1900 . 

* 


1,154 

234 

1890-91 

f 

• 

• 


182 

72 

1890-91 



140 

125 

1891-93 

• 

t 

• 


116 

82 

1891-92 . 



36) 

138 

1892-93 

• 

• 

• 


132 

41 

1892-93 . 



168 

120 

1893-94 

• 

• 

fl 


105 

03 

1893-94 


4 

196 

128 

1894-95 

■ 


4 

Vi 

73 

626 

1894.95 



92 

124 

1895-96 

t 

* 


■fl 

129 

69 

1895-96 


R 

200 

147 

1896-97 

• 

t 

« 

207 

41 

1896-97 . 


0 

299 

95 

1897-98 


« 

• 


219 

70 

1897-98 . 



291 

no 

1898-99 

t 

t 

• 


188 

48 

1898-99 



227 

117 

1899-1900 

• 

» 

« 


■ 367 

43 

1899-1900 , 

• 


674 

122 













1890-91 

• 


4 


64 

86 

1890-91 . 



102 

73 

1891-93 


• 

• 


2G3 

91 

1891-92 

• 


131 

82 

1893-93 

• 

• 

4 

c3 

190 

125 

1892-93 



213 

167 

1893 94 



4 

■a 

46 

105 

1893-94 



199 

96 

1894-95 

• 


4 


116 

188 

1894-95 


'Bn 

142 

84 

1895-98 

* 

• 



157 

136 

1895-96 



154 

71 

1896-97 

• 

» 


0 

130 

92 

1896-97 , 


& 

eS 

170 

61 

1897-98 

• 



rs 

189 

111 

1897-98 . 


M 

244 

73 

1898-99 

• 




165 

73 

1898-99 



167 

79 

1899-1900 

• 




230 

167 

1899-1900 . 



224 

100 

1890-91 

• 




129 

62 

1890-91 



2 

1 

1891-93 


* 



134 

61 

1891-93- , 



4f 

6 

1892-93 





186 

142 

1892-93 . 



3 

6 

I 8 S 13.94 

• 



U 

181 

100 

1893-94 


s’ 

18 

26 

1894-95 

• 

• 

• 

P4 

260 

149 

1994-95 


18 

3 

1896-96 

ff 

« 

• 


211 

86 

1895-96 


§ 

6 

7 

1896-97 


* 

4 

QQ 

264 

94 

1896-97 


w 

9 

3 

1897-98 

• 

• 


223 

99 

1897-98 



8 

3 

1898-99 

• 

• 



287 

163 

1898-99 



19 

13 

-1899-1900 

• 

« 



266 

169 

1899-1900 . 



19 

5 

1890-91 


• 



155 

60 

1890-91 



233 

149 

1891-92 





89 

105 

1891-93 . 



144 

88 

1892-93 


• 



114 

127 

1892-93 . 



609 

190 

1893-94 


• 


a 

R 

104 

129 

1893-94 


340 

160 

1894-95 


• 


111 

140 

1894-95 

■ 

1 

303 

182 

1895-96 





119 

74 

1895-96 . 

C 


24 

170 

1896-97 


• 

« 


152 

103 

1896-97 


<9 

PM 

256 

107 

1897-98 


« 



116 

126 

1897-98 . 


197 

64 

1898-99 



• 


55 

38 

1898-99 



257 

486 

1899-1900 





207 

100 

1899-1900 . 



446 

180 
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StaUment showing the number of masonry wells newly made and the numJ/er fallen in and disused 
during the last ten years, i.e.,from 1890-91 to 1899-1900-^c.on(A\iAedL, 







Numbbe, of ■yv'Ens, 





NuMBBE or 'WELLS. 


Year. 



District, 

Newly 
made or 
brought 

Fallon in 
and 

disused. 

Year. 



District. 

Newly 
made or 
bruuglit 

Fallen in 
and 

disused. 






inlo use. 

Si 





into use. 

1890-91 

• 


* 


10 

2 

1890-91 . 




293 

66 

1891-92 

• 




28 

14 

1891-93 . 


. 


970 

81 

1.892-93 

• 

* 



16 

7 

1892-93 . 




289 

94 

1893-94 

f 

« 

* 


3 

31 

1893-94 . 


* 

d 

207 

173 














1894-96 


• 

• 


12 

14 

1894 95 , 



14 

201 

303 












1895.96 

• 



M 

36 

9 

1895-06 



eS 

80 

59 











o 



1896-97 

• 




23 

11 

1896-97 . 


- 

a 

161 

181 

1897-98 

• 




32 

4 

1897-98 . 

« 


P 

222 

145 

1898-99 



• 


15 

3 

1898-9.9 . ■ 

■ 

a 


130 

69 

1899-1900 


» 

* 


IS 

10 

1899-1900 

• 

• 


178 

81 

1890-91 

• 

• 

t 


15 

87 

1890-91 . 

a 

• 


422 

258 

1891-93 

« 

* 

* 


26 

51 

1891-92 . 


a 


1,258 

164 

1892-98 

• 

• 

• 


43 

34 

1892-93 . 


. 


666 

181 

1893-94 

• 

• 

a 


16 

24 

1893-94 . 

■ 

a 


514 

140 

1894-95 

• 


« 


22 

23 

1894-93 . 

• 



287 

112 

1895-96 


« 

• 

P 

sn 

§ 

S4 

18 

1896-96 . 

• 


to 

280 

81 





w 









1896-97 

t 

a 

• 


25 

11 

1896-97 . 

« 


320 

120 

1897-98 

« 

« 

« 


18 

28 

1897-98 , 

* 



171 

115 

1898-99 

-• 




20 

9 

1898-09 . 

• 

, 


, 216 

198 

1899-1900 

» 

* 

• 


66 

14 

1899-1900 . 


-■ 


406 

138 

1890-91 

« 


a 


140 

107 

1890-91 . 


. 


6.579 

4,030 

1891-93 





199 

68 

1891-92 . 


. ^ 


9,767 

3,118 

1892-98 





285 

123 

1892-93 . 




7,227 

3,551 












• 


1893-94 





185 

57 

1893-94 . 


. 

p' 

6,614 

7,307 

1894-95 

4 


* 

W 

160 

52 

1894-95 . 



p 

CD 

4,110 

3,632 











-i-a 

1896-96 

• 

• 

a 

a 

258 

60 

1895-96 . 


. 

O 

6,251 

2,382 





M 









1896-97 



a 

03 

192 

67 

1896-97 . 



-4a 

0 

6,890 

2,053 





■P 









1897-98 

« 


• 


103 

48 

1897-98 . 




6,418 

2,239 

1898-99 

• 


a 


332 

52 

1898-99 . 


- 


6,002 

2,483 

1899-1900 


• 

« 


285 

63 

1899-1900 . 


• 


10,169 

2,369 


1. Q. {ThQ President.)—You are Director of Land 
Revenue and Agriculture and all the statistics pass through 
your hands ?—All statistics except those relating' to collec¬ 
tion of revenue aud the distribution o£ takavi. 

2. So in the course of our wanderings if we want 
Atatistics on any subject we should refer to you P—I 
shall be able to give them. The first statement attached to 
n\y memo, shows the number of wells and the average area 
of crops matured with the aid of well irrigation, both pakJea 
and kaeheka. It is based on crop returns of chahi crops. 


irrespective of the permanent clasVifioation of soil area^. 
ITie figures shown in this statement also include figures of 
double cropping. The second statement is headed “ State¬ 
ment showing the total area irrigated by wells, etc., and the 
average area irrigated per well from 1890*91 to 1899-1900. 
This statement is based on the returns regarding land 
permanently classified as well land ; and the figures actually 
shown give the soil area out of such permanent 'well area, 
on which matured crops were actually grown in each year, 
whether actually well irrigated ov not in a particular harvest, 
and without taking double cropping into account. 


Mr. Sykes. 
28 Oct. 01. 
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The soil class!fio'ition of land roughly speaking is rerised 
quadreauiaUy. It is intended to show the permaaer.t con¬ 
ditions under which agriculture is carried on. And as 
hachc.lm wells are ganerally only of a temporary character 
the siati.stics in this return cannot be relied on to fake 
account of kuclicha'ts&W irrigation. On the wliole therefore 
( venture to think that the tirst atatemeiit wilt be found ‘to 
he of more value than this one. 

The third statement is headed “ Area of crops harvested 
per 1,090 of papulation. ” The population wa.s taken from 
the returns of rural population a,t tlie recent census. 

The fourth statement shows the number of masonry wells 
newly made and the number fallen in and disused during 
the last ten year.<. The first statement showing the area of 
crops harvested (including do—fasli', will give information ? 
which Is more useful. The last statement shows the 
number of new wells made and the number fallen in and 
disused during the past ten years. 

3. Q, {Mr. Wilson ).—Will you explain, please, how we 
worked up the statistics ?—There are two kinds of failed 
Crops —one is when the crops wither entirely, that is, reg’arded 
ss khardba., then there is an estimate of the khardba 
when a good deal below the average. Tue palwari 
estimates what tbe hhardb% should be, and makes au 
area reduction according to his estimate. 

4. Q. Is he a judge —He is the judge, but his work is 
supervised. 

5. Q. {The President ).—As a matter of fact is there a 
a large redaction made ou account of kharabai —tes, in 
some years. 

6. Q. [Mr. Wilson ).—In column ^-'pahka wells. 
Does this mean wells actually used in that year f—It means 
wells in working order iu that year whether actually used 
or not. 

7. Q. Does it include those that wore not used in that 
partibalar year ?—Yes. 

8. _Q. Is not the iiumbor of wells shown as actually in 
•use iu a particular yeat’i too largo?—Yes, I think ‘so,, 
because it includes many wells in the irrigating area nut 
used, because laud is irrigated by the oauiil. 

9. Q. Can yon say how many wells are used in a year 
and bow many are not P—I should have to call for that. 
The average area irrigated by kaohoha well.s is not more 
than one acre. 

10. Q, In the case of hacheka wells, does the figure 
include kaohoha wells not used for that year P—-Yes. 

11. Q. I unJerstaud that during the last H years the 

number oi pakka wells in the Punjab lias increased by 
54,411? -Yes. • 

12. Q, And the number of kuchoha wells by 31,000 P — 
The number of kaohoha wells fluciuates year by year. 

13. Q. If you examine these figure,? you will sea that 
the number of kaohoha wells except last year has not 
increased at all. Only this year (a dry year) have they 
increased ?—Yes. 


area for a normal year is 9 acres —in a dry year 14 acres P— 
Ordinarily speaking io a dry year a pahha well is worked 
to the utmost and there i.s a tendency to spread well irriga¬ 
tion over a large area instead of confining it to valuable 
crops such as sugarcane and tobacco. The decrease of the 
average of a dry year iu Jhang district is I expect due to 
the fact that tha well area in that district is chiefly confined 
to the river circle, and the water level sinks in a dry year 
so that the wells are not capable of irrigating to the same’ 
extent as in a year of good sailab, In Delhi and Kitrnal 
the average in the normal year in l'-91-92 was large, a fact 
which may have been due to some change in statistics’iu that 
year. We have not separate statistics for kaohoha wells 
and the average are therefore affected by the veiy large 
increase in the number of kaohoha wells in use in a dfv 
year; the area irrigated by a 4a6‘/;(;Aa well is usually Jess 
than one acre. ^ 

32. Q. There, has been during the past 11 vears an 

increase of pakka wells in every district in the Punjab p_ 

1 think 80. 

33. Q. {.Tfi*. JiSefson)—.Apparently from these figures 
there is a large general increase in the number of nvikh,, 
welU in tne Punjab. Do you think we should do 
anything to stimulate this iacrease P—1 think so. 

21. Q. What do you suggest?-We have made an 
enquiry as to where 4acAc/!u wells might be made. lam 
inclined to think an overseer might be appointed to’advise 
whether a locality is favourable for construction oi nakka. 
wells. ‘ 

25, Q. A Public Works Overseer P—Yes, As regards 
takavi, I should prefer to reduce the limit of the period of 
protective lenses and, insteid of that, do away with interest 
ou takavi loans to private ownors. 

T yo« T'^'i’ice the period of exemption ?— 

I should reduce the period ot exemption. 

27. Q. Not the period of repayment of loanp-Nos I 
doii t thiJik sos * 

38. Q. CTAe Pw'Weni).—Twenty years is the period of 

repayment of loan P—Yes, tiiat is the usual period. l' would 
have a register instead of the formal bonds. I was inclined 
to advise that on weil-irngated land which is also irrigated 
by oaaals the oooupior’s rate should be reduced. ° ^ 

29. Q. {Mr. Ihbetson).—'V7ha.t would be the objeot of 
rcduoiiigtlie occupier’s rate P—I think it isnot fair to charge 
the full rate, A man who employs labour and keens well- 
bullocks has much more expense in cultivation. 

a man would use well- 
water for half a day and canal water for the rest of the 
season P—There would be danger from that. 

31, Q. Ill that case it would bo a direct encouragement 
to use canal water in part ot the year when least needed?^ 
In a country which is irrigated by a canal the subsoil water 
IS raised and many more wells can be coQsDriieted in fh.,f 
area at less cost than before. 

32^ Q, 1 understendyour point to be to charge rates that 
would- encourage men to use wells and not use canal 
water?—Io encourage zneu to use wells. 


14. Q,. In the case of wells there has been a steady 
increase all through P—i'es. 

16. Q. Whaf do you estimate the average cost of a will 
in the Punjab p—I have not made that eatimate. 

16 . Q. I estimate Its. 309 P—That would be a fair esti¬ 
mate. 

17. Q. Then you givd the average area cropped in two 
years 1891-1892 and 1899-1900. Why those two years?— 
i chose 1891-1892 becau.se the cropped area was a normal 
one looking at the figures for tbe period of ten years ; and 
1899-lhOO because it wab a famiue year. 

[Mr. Sykes explained this point from a diagram iu the 
Revenue report.] 

18. Q, According to the total average for the whole of 
the Punjab, the average-area per well was 14 acres P—Last 
year only 12 acres. 

19. Q. How is the decrease accounted for.*'—By the 
number of kaohoha wells, 

20 . 0,. Apart from the kaohoha wells, do you expect 
an ordinary pakha well to irrigate more or less than the 
average in a famine year f-^To irrigate more in a famine 
year. 

21. Q take for instance the Jhang district, io which 
there arc no kaohoha wells—12 years is the average against 
18 for a normal year. In the case of Delhi, the area went 
up from 7 to 10. In the case of Aarual district, the average 


attending the granung of the takavi advanJe pSure 
were made easier the advances would be more freely taken 
advantage of P-Yes ; I think tiie object in making tbe 
procedure easier would be to stimulate the Deputy Commis 
sioners la impressing the advantage of these advances on 
the people, .vlr. Meik said he would go about with rupees 
himself. The Accountant General would not, however like 

84. a. If we could amend the tenancy laws to give more 
protection to toiiants to spend capital-that would encourage 
them ? No , 1 think not. The landlords would be detei-red 
more than anytmug. 

35. Q. It would do more harm than good P -I think so 

36. 0, What do you think of the scheme of Government 
instructing weHs at its own cost reooapiog itself by a rate ? 
Do you think the scheme is likely to succeed ?—No- 

37. Q. Why P—I think the revenue arrangements wonld 

be very complicated for one thuig. 

Government would do it as cheaply ? 
—No. The expenditure would be considerably greater 
There would be friction between landlords and tonantA I 

am deciaodly against it, * 

39. Q. {Mr.Bajaratna).~V)o you assess on the area ot 
matured crops?—It there is a 10-acre field and we see that 
the erop is perhaps a four-anna crop, then we take five and 
iM)t ten acres as the cropped avea. 
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40. Q. (Mr. Ihhetson ),—Allowanos is made wken it is 
below eiglit annas ?—tes. 

41. Q. (Mr. Majaratna) —The estimate is made by tbe 
patwaris. 'Ihe amount of supervision exercised is praeli- 
oally very little P—Yes, I am afraid it is. 


42. Q. How many wells wei'e constructed from State Mr I.tirilti 
loans P—I have not (be Sgureshere. 

43. Q.—Is the area of double-ctoppod land inoreasingP— 29 Oct. 01, 

Yes. -- 


Witness 11 —Me. L. Laville, Assistant Secretary to the Punjab Govemrncnt, Financial Department. 

MemoranAum I, on Land Improvement Loam. 


Mr. Wilson, the Settlement Commissioner, Punjab, 
asked me for a note on the question whether the gain to 
“Provincial” in the account of interest on “Land 
Improvement Loans” (Act XIX of 1883 ) could not be 
made available for grants of loans of that class free of 
interest or at a reduced rate of interest. 

2. Land Improvement Loans are made from the “ Pro¬ 
vincial Loan Account,” which includes the following other 
classes of loans, ma .,— 

Agriculturists’ Loans (Act XII of 1884 ); 

Loans to Municipalities and District Boards; 

Loans to Landholders and Notabilities. 

Provincial pays interest to Imperial on all these loans 
collectively, and is charged with all that become irrecover¬ 
able ; per contra Provincial receives in full all the inter¬ 
est realized on the loans. The ditierence is the Provincial 
gain or loss. 

3. The appended statement shows that there has been 
during the past 11 years, on the Provincial Loan Account 
as a whole, an average annual gain to Provincial of 
Ks, 49,0C0, of which Hs. 40,000 accrued from Land 
Improvement Loans. The value of the Litter amount in 
interest-free loans would be about 11| lakhs. Less than 
Rs- 1,5{,0 a year had to be written off on account of irre¬ 
coverable loans, that is to say, unrealizable principal; how 
much, if any, unrealizable interest was also written off, the 
accounts, for obvious reason, do not show. The experience 
of the past in these respects is not, however, of ranch 
importance; loan risks are not to be measured by such 
past experience, 

4. Existing rules provide for the grant of Land Im¬ 
provement Loans and'Agrioiilturists’ Loans without interest 
Of at a reduced interest in special cases. Loans to Munici¬ 
palities. District Boards and Landholders now rarely carry 
a higher rate of interest than 4 per cent., which is only 
J per cnit. higher than the rate at which money is borrowed 
% the Government of India and advanced to Provincial. 
To the poorer local bodies the grant of loans at even a 


lower rate of interest is contemplated, The risks, ordinary 
and extraordinary, which Government accepts in granting 
loans are not inconsiderable. The case is perhaps an 
extreme one, but had Dera Ghazi Khnn town been destroy^ed 
by the Bivev Indus the other day, as we all expected it 
would be, a Municipal loan of Es. 3,40,000 would have 
become irreooverab'o. 

5. ' Accepting the principle that there must be at least no 
loss on money put out to loan by the State, I do not think 
that under the conditions above stated the Government can 
.safely undertake to surrender the present surplus of interest 
on such loans by the grant of interest-free loans on a larger 
scale than is provided for by existing arrangements. , 

6 - That the Local Government cannot make any such 
surrender of surplus income from the Provincial" Loan 
Account under the scheme of Provincial services now 
obtaining will be understood from the cirourastaooe that'iii 
that scheme the surplus of tire iiccount is included in the 
allotment of general revenue made to meet the general 
Provincial expenditure, and is therefore appropriated for 
other services. Thus— 


Contract estimate of Provincial ex¬ 
penditure, excluding interest 
payable on Loan Account . 

Contract estimate of revenue, ex¬ 
cluding interest derived from 
Loan Account, provincialized 
to meet expenditure . , 

Deficiency of revenue . . , 

Contract estimate of interest derived 
from Loan Account 

Contract estimate of interest payable 
on Loan Account , 

Surplus assigned to meet deficiency 


Rs. 


1,88,24,000 


1,87,68,000 

66,000 

2,60,000 

1,94,000 


66,01X1 


Statement of Net Provincial Bevenue from interest on (1) Land Improvement Loans, and (S) all classes 
of loans [irnchiding Land Improvement Loans) in the Provincial Loan and Advance Aacotint. 




Lind iMPBovDaiEirf Loans Act, 

XIX OF 1863, 



Provincial Loan and Advancii Account as 

A WHOLfi. 

Year. 

Balance of 
advances 
oq^Btaud* 
in^ at the 
beginning 
of the 
,year. 

Balance of 
advances 
outstand' 
iug at tile 
end of the 
year* 

# 

Total. 

1 

Mean 

outstand¬ 

ing 

balance, 

Interest 
paid by , 
Plovincia* 
on the : 
mean 
balance. 

Irre- 

coveT- 

able 

loans 

written 

off. 

Total 
chatifed 
to l^ro* 
vincial. 

Interest 
credited 
to Pfovin*; 
cial. 

Net 

credit 

J 0 * Pro- 
vincial. 

Interest 
paid by 
Provin¬ 
cial. 

Irre¬ 

cover¬ 

able 

loans 

written 

o*f. 

Total 
charged 
to Provin¬ 
cial, 

1 

Interest 
credited 
to Froviu- 
* cial, 

Net 
credit 
to Pro¬ 
vincial. 


Hs. 

Bs, 

Bs* 

Bs, 

£g. 

Bs. 

Es. 

1 Ea. 

Es. 

Bs. 

Bs. 

Es. 

Bs. 1 

Bs. 

1890-91 . 
T891-92 . 

1892- 93 . 

1893- 91 . 

1894- 95 . 

1895- 96 . 

1896- 97 . 

1897- 98 . 

1898- S9 . 

1899- 1909 . 

1900- 1901 . 

13,33,206 
11,56,229 
14.69,911 
15,98 270 
15,65 263 
13,99,410 
12,93 918 
13,67 s40 
13,86,712 
ic.,32,798 
15 46 363 

14,56,229 

14 69 911 
15!98,270 
15,65,263 
13,90,4lU 

12 93,918 
13,67,940 

13 35,712 
13,32 798 
15,46!363 

15 23,195 

28,49,435 ■ 
29,26 140 
30 68,181 
31,63,533 
29,55 673 
26;84 328 
26,61,858 

27 03,’662 
26 68,510 

28 79 151 
3u 69,518 

14,24,717 
14,63 070 
16,34.690 
10,81,766 
14 77 836 
13,42,164 
13,30 029 
13,51,826 
13 34 255 
14,39 575 
15,34 774 

56,983 
53,523 
61364 
63,270 
58,U3 
53,636 
5323/ 
47,314 

48 699 
50385 

53 717 

205 

361 

470 

135 

2,372 

724 

717 

130 

3,425 

•959 

6,090 

57,193 
i:8,381 
61,834 
63,405 
611485 
64,410 
53 954 
47 444 
50,124 
51344 
59,807 

88,964 
1,02 403 
1,14415 
1,24,269 

1 09,394 
96,500 
84 724 
78 159 
87 953 
75 656 
98,202 

31,771 
43,519 
52 581 
60,864 
47,909 
42 090 
3U;770 
30 715 
37,829 
24 312 
36,395 

1,74,814 
186,185 
2 03,882 
2 12 983 
2 08,331 
2,04,944 
2,16,147 
2,03 433 
2 07 788 
2151)54 
2,56 95 ( 

205 ' 
361 
470 
135 
2,372 
724 
■717 
130 

3,425 ) 
969 ' 
6,093 j 

1,75,019 

1 86,'S46 
2,04 352 
2;i3118 
2,10,753 

2 05668 
2,15,864 
2,03,653 
2,11,213 
2,16,013 

2,25,504 

2 40 157 
2,73 269 
2,94 853 
2,74,276 
2,64,653 
2,36 984 
2,66,629 
2;6l',375 
2,45 665 
2,82;411 

50,485 
53,6U 
68,917 
81 735 
63 623 
48,935 
21,120 
63,076- 
50,162 
29 652 
19,364 








6,19,8841 

10,58,639 

4,38,755| 


1 

' 

23,05,146 

28,45,776 | 

5,40,630 


A —Four 1 er cent, till 1896-97 and thereafter per cent, 

in—The aecounis do not state tlie nature of these advapces, but they are assumed to be Tahat>i advances. 


Alemorandum, II [Financial). 

SrATEMENTS are appended showing for the ten yeurs 
ending with 1900-01 the accounts of Provincial revenue 
and expenditure under the heads XXX and 43—Irriga¬ 
tion—Minor Works and Navigation. In addition to the 
revenue accounted for in this statement .Provincial has 
raoeired ua ier the head I—Laud Revenue the share 


assigned to it by the quinquennial financial contracts of all 
indirect revenue from irrigaiion works, whetUer Imperial, 
-I rovincial or J oca), which is credited to that head. The 
araoi.nt of these receipts Cannot readily be stated as tliey are 
not shown separately in the accounts. The Provincial share 
Wf them under the quinquennial contract now cuii ent is 
two-fifths. 
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2. The following are the prineipal -vrorhs embraced by the 
statement:—. 

(1) Eahtd Siller' —Capital outlay Es. 4,81,000, 

Revenue Es. 6,69,000, maintenance and colleo- 
tion ils. 2,47,000, net Revenue Ea. 4,12,000 
which is equal to about 8‘6 per cent, per annum 
on capital outlay. The revenue ia from water- 
rates and mill rents; the latter mnounted to 
neavlv Rs 28,000 in 1900-01. Irrigation capa¬ 
city 24,0;)0 acres. Further particulars about 
the Canal and the proposed Hazar Khani 
Branch of it will be found in No. XVI-A of the 
“ Notes on Irrigation Works.” 

(2) Shahjaur Srovincial Inundation Canals .—The 

Kaniwah, Covbynwah and Find Dadan Canals. 
Revenue Rs. 3:66,000, expenditure Rs. 3,20,000, 
average net annual revenue Ra 4,600. The 
expenditure includes Rs. 15,000 for purchase of 
the Corbynwali in 1891-92. The revenue is 
derived praotically wholly from ooeupiers’ rates, 
—No. XIII—Notes on Irrigation Works. 

(3) Shah Salt r Canal, Hoshiar'pur .—A y)/a«i-privato 

canal managed by Government, who b.y mutual 
agreement acquired all the rights of the share- 
boldeis. The aveiage net annual revenue and 
expenditure have been about the same, viz,, 
Es. 6,8 j 7 and Hs. 5,934. The local officers, 
however, question the correctness of these 
amounts, and. claim that there has been a surplus 
of revenue wliicb they have proposed to lay out 
on a branch ctmul. The revenue is derived from 
a water-rate,—pages 15 and 95, Notes on Irri- 
gati.m, and Mr, Fagan’s Memo. 

(4) Ferotepore Inundation Canals. — The expenditure 

represents contributions to the District Canal 
Fund for the improvement of the local inundation 
canals, A similar contribution of Es 10,000 
was made in 1890-01, the total Provincial eon- 
trihiitiou being, thus, Ee. 25,(iOO. The District 
Bo.ard contributed an equal ainount for tlia same 
purpose, aiid also advanced a'sum of Es. 4t),000 
for the construction of the Agei'wal Canal as a 
famine relief work. Of this advance the Board 
has recovered about one-fourth up to date. 
See Irrigation Department Notes XVl-D, X-XX 
and XXXI. 

(6) Barhaf Ali Khan Canal, Mooltan, —This canal 
was acquired by purchase for Es. 5,000 from 
Khan Bahadur Barkat Ali Khan of Lahore who 


consfcrnoted from such loans involved during constrnction a 
heavy charge against Provincial, without any compensating 
return, on account of interest on the borrowed capital. 
And with a view to postponing the liability for the interest 
charges till the work shall have become productive, the Com¬ 
mittee suggested the following amended procedure:— 

“ 3. Proposed, Procedure. —A province, which desires 
to commence a new irrigation project, would 
under this proposal submit to the Government 
of India an estimate of the amount required 
for capital construction, year by year, and for 
annual maintenance charges both during cons¬ 
truction, and for a period not exceeding ten 
years from the opening of the irrigation work, 
after the expiry of which jieriod, according to 
the estimate, the revenue should be sufficient to 
meet both maintenance charges and interest on 
capital. Upon this basis, the Imperial Govern¬ 
ment would undertake to furnish year by year 
the money required for capital conetmotion; 
hut would meantime bear ali revenue charges 
including that for interest on oapiial. At the 
term fixed (or, at the option oi the Provincial 
Government, at any earlier date) the work 
would become either partly or wholly Provin¬ 
cial, as the Government of India may decide. 
This procedure can be applied not only to future 
nevy works, but {mutatis mutandis) to works 
which aye now under construction and have not 
yet attained to their full bearing ” 

“4. Arrears of interest, —It seems on the whole 
, adyisa.b!e that the responsibility for the interest, 
which accrues during construction and until the 
taking over of the work, should fa’l ultimately 
on the Local Government, and it can harei.ftor be 
determined whether these arrears of intere-t 
should he treated as a loan (as between Imperial 
and Provincial) and recovered by annual instal- 
ments, or should be added to the capital account 
of the work. ” 

Every such arrangement, the Finance Committee con¬ 
templated, “ would be a separate and subsidiary one, not 
part of the regular Provincial contraoli; first, because it is 
obvious that iis duration must be fixed on sperial oonsider- 
atioiis and may or may not be flie same as that of the 
regular contract; second, because it must be a stipulation 
that the money allotted under the arrangement is appropria¬ 
ble only to the particular purpose defined and cannot ,be used 
for any other. 


had constructed it. A sum of Es. 41,000 was 
spent in endeavouring to improve it, but with¬ 
out success, and it was ultimately abandoned as 
a failure. It yielded practically no revenue. 

(6) Mq/iwah Canal, Mooltan. —Originally a private 

canal. Government assumed the management 
in 1898. Tiie canal remained on the Provincial 
list of works till 1891-92, and was then imperi- 
alized. 

(7) Peshawar and Kohai Mirah Cess. —In connec¬ 

tion with the private canals scheduled under 
the Peshawar Canals Regulation, lY of 1898, 
an establishment is maintained to regulate the 
distribution of water and see that the irrigators 
execute the necessary repairs. For these pur¬ 
poses the area iriigated is divided into circles 
with an official called a Mirah in charge of each, 
and a cess on the land revenue is levied for the 
payment of the establishment. 

8. The direct revenue from all canals oonstrnoted from 
the Provincial revenues or from loans raised by the Provin¬ 
cial Goyernmeut would be credited wholly to Provincial; of 
the indirect revenue, that is to saj’, the revenue classed in 
the accounts as Land Eeveime, Provincial would get only 
the same share us it got of the Land Revenue under the 
Provincial settlement for the time being. Provincial would 
share to the same extent in the indirect revenue of all 
Imperial and Local canals also. 

4. Resolution of the Government of India, in tlie Finan¬ 
cial Department, No. 2009, dated 23Td March 1878, con¬ 
templated-the construction of canals by Provincial from 
loans raised by deitentures or advanced from the Imperial 
treasury. It was pointed out by the Finance Committee of 
1886, in Seotion B, Volume II of their report, that works 


The Committee’s scheme has been adopted in the case of 
two large canals in the Punjab* viz., the Girsa extension of 
the We.stern Jumna Canal and the Jhelum Canal, which 
may therefore be said to be Provincial works (Proceedings 
of the Government of the Punjab, Public Works Depart¬ 
ment, Irrigation, Nos. 2-5 A., July 1889). Tliere seems 
to be no reason why_ futm-e'projeots should not be under¬ 
taken on the same lines as Provincial projects. 

5. Turning to the ease of works constructed direct from 
the Provincial revenues, whether current or accumulated 
income,^ I do not think present arrattgemenls under the 
Provincial contract need discourage the application of Pro¬ 
vincial money_ to such works. The Provincial contract, 
simply stated, is an arrangement whereby at certain fixed 
intervals the present cost of certain services classed as Pro¬ 
vincial being ascertained, certain sources of revenue esti¬ 
mated at their present value to bo equal to that cost are 
provinoilized to meet it. Thereafter and for the term of th e 
contract the growth of the Provincial expenditure must be 
met from the growth of the Provincial revenue. In such a 
system it is sound policy from the Provincial point tf view 
to lay out every rupee b.y which the revenue increases on 
necessary permanent expenditure, to leave the revenue in 
excess of the expenditure is to surrender the surplus at the 
next revision of contract. Assuming then that all growth 
in the^ revenue would he utilized to the full as described 
above, it follows that the net revenue from any new canal 
or other productive Work constructed from the Provincial 
revenues would he secured to the province by the mere fact 
of the equivalent increase in the Provincial expenditure. 

6. In the current Provincial contract the Punjab Govern¬ 
ment received a special grant of Rs. 46,000 per annum 
(Es, 2,30,000 for the five years) for the oon.struction of new 
minor irrigation works, but this allotment has had to be 
diverted to meet plague and famine expenditure. 
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statement showing the amounts credited to Provincial under the head ' XXX — Irrigation—Minor Lavillf 

Worhs and Navigation’ during the past ten years, - 


29 Oot, 01. 


— 

1891-93. 

1892-93. 

1893-94. 


Bi 

816-97. 

1897-98. 

1898-99. 

1899-00. 

1900-01. 

Total. 


Bs. 

Bs. 


Bs. 

Bs. 

Bs 

Bs. 

Bs. 

E™ 


Bs. 

(1) Kabul Biver Canal 


... 


38j38t) 

60,461 

84,276 

1,14,770 

1,14,488 

87,102 

1,40,218 

6,69,478 

(2) Shahpur Provincial Inunda¬ 
tion Canal 

34,930 

45,821 

28,863 

15,461 

41,914 

34,017 

36,073 

38,960 

41,463 

49,517 

3,65,999 

(3) Shah Nahr Canal, Hoshiar- 
Pnr . . . , 

4,850 

1,816 

8,115 

4,826 

5,078 

7,256 

4,830 

10,096 

6,420 

5,388 

58,675 

(4) Ferozepore Inundation 

Canals » * • 

(5) Barkat Ali Elian Canal) 

Mooltan . * . 

... 

... 

... 


165 

42 

228 

30 

465 

(6) Hajiwah Canal, Mooltan . 

21,765 


f- 

a*. 






21,765 

(7) Peshawar and Kohat Mirab 
Cess .... 

6,484 

6,524 

6,619 

6,607 

6,366 

6,500 

6,713 

6,425 

6,430 

8,754 

67.422 

(8) Najafgarh Jhil Drainage . 

(9) Eer Escape Drainage Chan¬ 

nel, Western Jumna 
Canal .... 

ua 

61 

96 

157 












(10) Chak Andar Survey, Bari 
Doab Canal . 












<11) Jalalpur Canal . 


*•* 

... 

f- 






... 


(12) Bangoi „ . _ . . 

(13) Bara Biver—Ir rigati 0 n 

Works . . . . 

... 

... 


“T 

... 






... 












(14) Sarsuti Canal Survey 

... 

... 

.ft 





4** 


• 44 


(15) Survey of Seran Eiver Canal 

.«« 

... 

... 

... 

Ill 







(16) Shah Mahal Canal, Beeha- 

war .... 

(17) Jhang- District Survey 

... 

... 

... 

... 

... 



... 

... 

... 

... 

(18) Chenah Canal 

... 







a— 


4dM 


(19) Eefunds of Canal Eeoeipts 

... 

... 

... 

... 

... 

... 


... 

... 

... 

... 

Total 

68,029 

54,161 

63,365 

65,280 

1,13,819 

1,32,213 

1,61,428 

1,70,197 

1,41,466 

2,04,003 

11,73,961 


Statement of charges adjusted against PROVINCIAL under the head ‘43 — Irrigation—Minor Worhs 

and Navigation ’ during the past ten years. 


(1) Kabul Elver Canal . 

(2) Shatipur Provincial In¬ 

undation Canals 

(3) Shah Nahr Canal. Hos- 

hiarpur . . _ . 

(4) Ferozapora Inundation 

Canals 

(5) Batiat Ali Khan Canal, 

Mooltan . 

(6) Hajiwah Canal, Mooltan 

(7) Peshawar and Kohat 

Mirah Cess . ^ . 

(8) Najafgarh Jhil Drain¬ 

age . . . . 

(91 Ber Escape Drainage 
Channel, Western 
Jumna Canal . 

(10) Chak Andar Survey, 

Bari Doah Canal 

(11) Jalalpur Canal Survey. 

(12) Eangoi'Canal Survey . 
<131 Bara River—Irrigation 

Works . . . 

(14) Sarsuti Canal Survey . 

(15) Survey of Seran Eiver 

Canal 

(16) Shah Mahal Canal Sur¬ 

vey, Peshawar 

(17) Jhang District Survey. 
) 18) Chenab Canal 

Refunds of Canal Re¬ 
ceipts . . 


Total 


1891.52. 

1892-93. 

1893-94. 

1894-95. 

1S95-96. 

1896-97. 

1897-98. 

1898-99. 

1S99-00. 

1900-01. 

Total. 

Bs. 

Be. 

Bs. 

Bs. 

Bs. 

Bs. 

Bs. 

Bs. 

Bs. 

Bs. 

Bs. 

C. 1,57,978 


38,727 

29,797 

187 

-460 

444 

-406 

~150 

14.8810. 4.81.230 

Elf ».» 

... 

17,527 

23,288 

23,257 


21,656 

61,828 

53,161 

85,750 

B. 2,47,256 

28,767 

22,348 

38,722 

36,809 

27,568 


33,712 

33,701 

28,841 

34,650 

3,20,147 

4,361 


6,121 

8,2<I6 


6,561 


5,545 

5,723 

5,567 

59,845 

6,000 

^H«ViiiTn 









IK nee 

3,757 

8,253 

11,071 

17,999 


4<t 





41,080 

12,862 

... 

... 

... 

... 

444 

«•* 

... 

4.4 

... 

12,862 

6,406 

7.543 

6,656 

6,532 

6,375 

6,84)4 

6,778 

6,486 

6,060 

6,388 

66,073 

... 

- 


... 


... 

... 


60 

957 

1,017 

2,218 

215 

346 

513 

.4. 

... 



... 


3,292 


... 

... 


... 


47 

1,380 



1,427 


... 

44. 

4.. 

..1 

... 



1,670 

... 

1,670 

... 

*4* 

*•4 

... 

... 

... 

... 

49 

336 

-336 

49 

4*. 

444 

•a* 

4»» 

444 

4.4 

... 


... 

4,409 

4,409 


... 

4*4 

4.4 


... 

... 

... 

... 

2,122 

2,122 

... 

... 

... 

... 


... 

... 

.4. 

1,463 

... 

1,462 

548 


444 








548 

63 

71 

... 

49 

42 

41 





266 

... 

... 

55 


... 

... 

... 

... 

... 

... 

56 

... 

65 

351 

95 

... 

4.4 

7 

... 

... 

... 

518 

2,21,960 

2,89,307 

1,24,577 

1,21,828 

63,294 


68,419 

93,584 

96,663 


12,59,82 g 


1. Q. {The President ).—You say in paragraph 4 of your 
note'" the existing rules provide for the grant of Land Im¬ 
provement Loans and Agriculturists' Loans,without interest 
or at a reduced interest in special oases." These do not apply 
to tahavi advances; do theyp—Yes, they do j our rules 
provide for the grant of such loans without interest. 

2. Q, Gan the Local Government sanction broad cast 
loans for the construction of wells without interest P—That 
question has never come before me. 

3. Q. We have heard of 6i per cent, being the rule. 
You mention 4 per cent. Is it optional with the Local 


Government to change the interest and charge less P—I 
wrote of the 4 per cent, rate in connection with loans to 
Municipalities, District Boards and Landholders only. 
But it is optional with the Local Governments to charge less 
than per cent, on tahavi advances in special cases. 

Mr. Wilson read to the Commission the rule bearing 
on the subject and remarked—^that means special rules in 
special, cases. 

4. Q. (The President .)—As a matter of fact it is not 
availed of in the case of advances for wells P—Not to any 
great extent. 


J 
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Jdr. I^aville. S. Q. (Mr. IIig}iam)-~r~'UaiiBt jonv Provincial Gontraet 
tlie Province gets Hs. 45,000 for expendilure on new pro- 
29 Oct. 01. vineial works P —Yes. 

--- 6. Q, In addition they get the whole of the direct reve¬ 
nue on existing provincial works ?—-Not in addition. The 
direct re venue has been assigned to ns wholly ; it is Es. 45,000 
in excess of the expenditure on maintaining the works; that 
Es. 45,000 is given as a grant for the construction of new 
works. 

7. Q. Practically you get the whole of the direct revenue 
assigned to yon and pay working expenses and have Hs. 46,000 
for the construction of new works P—Yes, 

8 . Q. But you cannot undertake any works at all P—We 

have not teen able to spend the Es, 45,000 on new works, ' 
because we have wanted the money for famine and plague 
purposes. ' , - 

9. Q. Have there been,apy applications Jf or money?—I. 
know one scheme that has beeu postponed for want of 
money, that is the Hazarkhani extension of the Kabul 
rivet oantil. That would probably have been constructed 
if the Es. 45,000 had not, been required for famine and 
plague expenditure, 

10. Q, If you have money available that you don’t want ' 
for famine and plague purposes there is nothing in the 
present arrangement to discourage the Local Governments 
from allotting it ?-t-No ; I think not. 

11. Q. Whatever extra revenue they make in oonse- 
quencB, their expenditure might expand in proportion?—• 
Yes; and as in each fresh contract their allotment of reve¬ 
nue would be notless than. their expenditure they, would 
recover the net revenue from their new canals, 

12. Q. The Government of India would always give you 
a grant for your expenditure. They would not allow you the 
whole of the future reveuue, hut only as much as was 
required to cover expenditure P—Our assigument of reve¬ 
nue would, be limited to the amount of pur expenditure, 
but it would not he less. If therefore daring the currency 
of each contract we utilized to , the full all the revenues 
assigned to us including all the fresh revenue derived from 
the canal works, we must necessarily in oaoh fresh con¬ 
tract get the net revenue from those works. 

13. Q. With regard to the Western Jumna Canal you 
won’t get the -whole of the receipts of the Sirsa Branoh; but 
only as much as Government of India likes to give P—1 
understand' we should get the whole of the receipts the 
proposal of the Finance Oommittee was that these specially 
Proviuoialized works should remain outside the contract. 

14. Q. If you get the whole of the receipts they will be 
outside the contract P—That is how I understand it. 

15. Q. Will it remain outside the con tract?—Yes, 1 
understand that to be the proposal of the Fiiiauce Oommittee_ 

16. Q. Supposing you lost, you cannot pay the interest ?— 
We should have to divert some of our revenue from the , 
ordinary Provincial contract to cover tlie loss. 

17. Q. Might it be for all time outside the oantfact P— 
Yes. 

18. Q. If they give you revenue on one head and retain it 
under another, where is theWesponsibility P.t-These .works 
are designed as productive works ; we should upon a given 
number of years always make a profikout ofthem ; taking ■ 
year bv year the loss of one year would be made good out 
of the pro’ljt of another, hutfhe resu]! on a sefi .-8 of'years 
would, I should think, if the works 'fuUlled the estimated 
expectations-of them, certainly be a gain. 

19. Q, Supposing, fhe canal was a losing business P—Then, 
presumably, we should set about readjusting the 'aoooui.ts 
of the canal, we should hav.« to reduce the- mainteuanee 
expenses. 

20. Q. It you made a large profit In five years w ould 
not that reduce the assignment P-—I should not expect that 
to do so. 1 expect the Government of India would call 
upon us to spend all the profits on works of a similar kind. 

21. Q. (Mr. Ibhetson). The profit made on the Provin¬ 
cial Loan accounts goes to the Government of India at the 
end of the o<m:raet unless t'he Local Government absorbs 
it P —Yes, that would be so, but 1 should explain that 
there has not, on the oontracl, as a whole, been any profit 
to the Local Goveinment from the loan account 5 if you 
refer to tlie last paragraph of my note yon will see that the 
profit lias been assigned toms for espeuditure, 

22. Q. It is accounted for iu the contract P—Yes. 

23. Q. During the current contract you made Es, 49,000 ? 
-Ifes.; 

24. ©. As regaras the Sirsa branch, it is a Provinoial 
work. Would the maintenance expenses of, fhe. canal so 
provincialized include a charge on account of water deli¬ 


vered at a point at which the branch takes off from the 
main canal P—I do not know, but believe there would be 
no such charge. 

25. Q. As regards the management of the Sirsa Branohj 
is it kept separate and paid for separately P—I do not 
know. 

26 Q. (Mr, has not been provincialized ?— 

No. The eiig,agement was that it might be provincialized 
after ten years of working—it has been working for tea 
years now. 

27. Q. With regard to what you said to Mr. Higham 
the question is so important that I must ask you to look.at 
para. 4 of the note on Provincial works, where you say 
it says “ every such arrangement the Finanee Committee 
contemplated would be a separate and s.uhsidiary one not part 
of the regular provincial contract j first because it is obvi,piia 
that its duration must be fixed on special considerations and 
may or may not be the same as that of the regular contract.” 
Is nob that an arrangement by which the Imperial 
Government provides funds and docs not ask for interest 
during the non-paying-time of.a- work and is not that the 
period for which the contract would be made P—No, I do 
not understand it so. The Pro-yinoial Government would 
have no financial, intei:est in the, canal during its construc¬ 
tion; after it hadjbeen working ten years it might become 
a Provincial work ; the period for which Provincial would 
take it over a different period from the ten years spoken of 
with regard to construction. 

28. .Q. Has. not the Provincial Government some con¬ 
cern .with the interest?—It would he added to the capital 
charge for which Provincial became liable. 

29. Q. The Provincial Government is concerned with 
the interest though it does not pay it P—Yes. 

30. Q. I understand that to avoid the difficulty which 

the Provincial Government finds in paying interest on a 
work which is re,turning noihing for a certain period an 
arrangement was made by wliieh the Imperial Government 
would pay that interest, but for that period the whole tran¬ 
saction would remain outside the contract, at the end of 
that period the arrangement would cease and it would then 
go into the Provincial contract, you think that wrong ?■— 
Yes. . : 

31. Q. If it is as you think, it i? all we want p—I think 

so. ■ • 

32. Q, You say that Government have gained on the 
Provincial loan account Es. 49,000 a year besides paying 

per cent, interest P—Yes, 

33 Q. You said that ultimately, at all events, the 
Es. 49 ,u 0O go to the Government of India P —Yes, beba«ae 
in the contract it is appropriated for other Provincial 
expenditure. 

34. Q. If the rate of interest were reduced from 6| to 
4 percent, the Es. 49,000 would disappear ?—It would be 3 J 
per cent., that is the interest we now pay to the Govern¬ 
ment of India. 

35. Q. Ultimately under the Provincial oontraet system 
would that loss be incurred by the Provincial Government 
or the Government of India?—It would depend upon 
‘whether we surrendered, the interest of our own motion or 
by agreement with the Government of India. I should expect 
the loss to be made good to us-in the next contract, This 
'gain is really a grant to us to meet Provincial expenditure 
of a general kind. If we surrender the interest we prac¬ 
tically give up a grant for general Provincial expenditure; 
In other.words we should have to be satisfied with a grant 
running below our expenditure to the extent of Es. 40,009. 

36. Q, If the Government of India agreed to forego 
the interest there would be no loss to the Provincial 
Government P—No, there would be no loss ; the Government 
of India would presumably assign to us the same amount of 
revenue derived from some other source. 

87. Q. I think the loss in the last tea years on non¬ 
payment of loans comes to one per thousand P—I have 
not made the calculation, but the loss would be small. 

38. Q, It would be quite insignificant P—Yes. 

89, Q. If the Government of Itidia agreed that such 
loans might be given free of interest how would that work, 
as between the Imperial and Provincial Governments P 
Suppose the Governinent of India agreed that the Punjab 
Government might give Es. 10 lakhs a year for the con¬ 
struction of wells freS of interest?—It would not affect 
the aoaouut between Imperial and Provincial i—So much 
revenue and expenditure would disappear from the Provin¬ 
cial acoaunts. . 

40. Q. Is it not the case that, during the famin jaiid 
impiovcment loans were practically stopped throughout 
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the Prcvinoe? —I cannot say. There has been no gieat 
redootion in the grant of loans since 1896-96. 

41. Q. Von said that one sohcme for a Provincial rVork 
had been hjpld in abeyance for want of fntida ?—Yes. 

42. Q. Is it not the ease that the Local Government was 
nnable to advance Rs. 18,000 for a survey in Dera Ismail 
Eban?—Yes.^ The money has been allotted in the current 
year, bat as far as I can judge the project would have 
been thrown out for want of funds, if it had been brought 
forward earlier. 

48, Q. Snpposing at this moment a scheme were worked 
out costing Rs. 10 lakh's and promising a good return, oould 
the Local Government advance the money P—No, they 
could not take it up. 

44. Q. Would it be difficult to get such a grant from the 
Government of India ?—They would have to give us a loan 
or make the work and then provinolalize it. 

46. Q, The Provincial Government is not in a position 
to start by itself a large soheme of that kind ?—No. 


46. Q. Nor even to undertake a large survey?— ]l£r. I.avtllt 

not an expensive survey. . • ■ 

47. Q. Are atiy District Boards likely to take up a sohemy 29 Oat. 01, 

oosting Hs. 1 lakh P—No Uislriot Board has money eridugh -- 

for that. 

48. Q. What has been the financial result to District 
Boards of such canals as they have taken charge of ?—The 
two District Boards that have constructed canals have 
made a profit, Peshawar of 20 per cent., on the Miohni- 
Dolazak branch of the Kabul river caUal and Kamal of 1^ to 
1^ per cent, on the Sireuti canal. 

49. Q. Were these canals constructed at the cost of 
the District Board P—Yes, from loans advanced by the 
Government of India, the Imperial Government. 

50. Q. What interest do they pay ?—Pont per cent. 

51. Q. Would there'be any difficulty in another District 
Board getti^ a loan in order to construct canals ?—I 
believe not. We hid no diflioulty in securing these particular 
loans of Rs, 04,900 to Karnal and Rs. 25,000 to the 
Peshawar Boafd. 


Witness No. 12.— Mb. E. Humphbets, I.O.S,, late Deputy Commissioner, Hissar. 
iVbte I, on points to be considered regarding the Hissar District. 


Point 2 .-—The canals which irrigate the Hissar 
District are— 

(1) the Western Jnmna Canal; 

(2) the Sirhind Canal; 

(3| the Ghaggar Canals with the E'angoi and Joy a 
N nllahs. 

The Western Jumna Canal I fear offers little scope for 
extension as far as the Hissar District is concerned at any 
rate ; in fact at present the complaint is that in some of the 
bvanohes the supply is not always sufficient to bring the crop 
to maturity independently of rain. 

It should he always remo^ered that in Hissar rain 
can never be depended on, and the area to be given canal 
water should, as a rule, not be greater than that for which 
the Department are certain they can give suffloient \Vater to 
mature the crop, supposing there were no raiu. If aiiy 
extension should be possible in view of the completion of 
Mr. Kennedy’s remodelling scheme, referred to in the 
Irrigation Department note, it should be undertaken without 
delay. 

There are a few irrigated villages in the Bhiwani Tahsil 
right at the end of the Bhiwani Rajhaha, Theae villages 
usually complain of insufficienoy of water-supply. 

(51 A few villages in the Dabwali Sub-Tahsil get 
water from the Sirhind Canal, but they can 
hardly count on it as the canal there is really 
- almost solely an escape channel. 

1 see by the Irrigation Department note on this cBn.al 
that large extension is capable in the Sirsa Tahsil. The 
diffienlty appears to be to arrange for the requisite extra 
supply and its conveyance through intervening native 
territory. Surely in view-of the insecurity of the tract 
affected and of all that it has passed thrDa;lh in recent'years 
every effort should be made to overcomeithe difficulties with 
as little delay as possible. 

(c) The Ghaggar Canals and the Rangoi and Joya 
outs were developed by famine works during 
the famines of 1896-1897 and 1899-1900. I 
would refer to paragraph 67 and 68'of the 
Hissar Famine Report of 1897, and to para> 

• graphs 40 and 41 of that of 1900. 

There still remains a work on the famine programme 
of the district, No. 6, Tahsil Fatahabad, in oonneotioii with 
the Joya above its junction with the Rangoi out; This is 
not a very ostensive work, and when completed will, 1 fancy, 
have extended the utilization of the water of the Ghaggar 
(as at present available) as far as it is possible to do so. 1 
do not consider this work of such importance as to warrant 
its being done by ordinary labour. 

There are no private canals la the district. In the 
Irrigation Department, note on the Hissar District a certain 
area is shown as irrigated from private canals. This, 
however, is really irrigated from the Patiala system and the 
waier-vates are poid to the State. This refers to the villages 
of the Budhliida tract. 


Colonel Jacob before he left raised the question whether, jf,.. 
in view of the liability of the Hissar and Rohtak Districts Humphreys. 
to famine, the cultivation of sugar-cane and cotton on the . 

Western Jumna Canal in these districts should not be for- 29 Oct. 01. 
hidden owing to the greater amount of water necessary to _____ 
mature these crops as compared with food grain and fodder 
crops. The correspondence which took place on the subject 
is put up, and it will be seen that the question had to bb 
dropped. 

Point 8—Wells in StMov’.—Please—sec— 

Hissar in Appendix A to draft Famine Code. 

Hissar Famine Reports, 1897, Section 24 and Seblibii 
104. 

Hissar Famine Report of 1000, Section 18 and 
Scot Ion 110. 

As a general rule the district is unsuited for wcl^ 
irrigation excepting (1) the Sotar near the Ghaggar 
where the people, mostly Pachadas by caste, are too 
lazy to dig or work wells, and where they prefer to 
trust to inundation for their irrigation ; and (2) in the 
Hansi Tahsil where it is unnecessary owing to sufficiency of 
canal irrigation. In the case of the Sotar, however, the 
building of pakha wells should be encouraged in every way. 

The water is not deep—80 to 60 feet—and a well ousts from 
Rs. 3u0 to Rs. 600 according to circnmatanccs. The supply 
of water even in dry years is almost unlimited, and the 
area irrigable is praotioally only limited by the number of 
Imllooks a'vaihible to work it. Owing to the pressure of 
tlfff underground flow, kachcha wells cannot bo snooessfully 
worked in this tract. 

As mentioned in the passages in the printed paper* 
above referred to, well irrigation is also possible in parts of 
the HiSsar and Bhiwani Tahsils, and during the, famine 
numbei's of wells were 'dug there. The difficulties here 
are (1) the depth of the water which varies from about 60 
to 110 feet, and ordinarily wells which are deeper than 60 
feet cannot bo profitably worked ; (8) the uncertainty of 
finding sweet water or that the water even if sweet when 
found will remain sweet when worked continuously ; and (3) 
the expense of digging wells. 

Oh account of the first two difficulties it will be seen 
that ordinarily wells are not workable in those tracts and 
that they will only bo resorted to in bad years as means of 
avoiding famine and its effects, 

The only enggestious which I think can be made in this 
respect are(l) that on the approach of famine efforts should 
be made to induce the people of those villages in which 
kachcha wells can be dug, to dig them, by tlie offer of 
takavi on liberal terms, and of loans if necessary under the 
provisions of Section 90 (e) of the draft Famine Code. 

As famine usually begins by the failure of the monsoon, 
these arrangements should be made in time to allow of the 
now wells being used for a m5i crop. After famine then 
I think efforts should bo made to get those iacAcPio wells 
biiolted' which pr.ived themselves to be gopd during the 
famine. This will really be found to be very difficult, as 
after a famine people have little resources and would no 
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even take a loan for tte purpose, and in good times the 
S-umplireys, people could hardly bo brought to see the neoessity for 

_' ■ Spending money; on a well which they would not then be 

29 Oi-f. 01. using. However, I consider tnat efforts in this direction 

_should he made, and probably hero and there people would 

come forward who would spend the requisite amount of 
money as ‘ dharmarth.' 

Point 8 .—See Hissar Famine Eeport, 1900, Chapter VI. 

There were no works uncompleted at the end of the 
famine which should be completed by ordinary labour. 

Point The District Famine Programme is ample for 
all the requirements of a severe famine. 


The great majority of the works are tank worts as to 
whose utility I would refer to the last paragraph of Section 
43 of the Hissar Famine Report of 1900 and to Section 33 
of the Punjab Government Resolution on the famine of 
1899-1900. 

What applies uO the large tanks also applies to the small 
village tanks which are on the programme. 

The works are very numerous and are well distributed 
over the district. 

Should famine works unhappily be again necessary this 
cold weather the obvious course would be to commence on 
the tanks which were left unfinished at the end of the last 
famine. 


Note II on point No, 9 of memorandum of points to he considered hy the Commission. 

(1) Pistriatsi fov mhieh programmes have and have not at least so many people should he provided for as the experi- 

ieen prepared .—See Draft Code, Section 30, which repro- ence of the last severe famine of 1899-1900 showed would 
duces the oocrespondiug section of the existing Punjab be likely to need assistance on famine works should 
Code. unhappily famine recur. I'hey are in every case ample for 

(2) JExamination of programmes.—Ibe famine pro* the purpose as can be seen from the following figures for 
grammes which have been prepared for the 18 districts or the districts most liable to famine and bearing in mind that 
parts of districts mentioned in clause (1) are put up in print. the famine of 1890*1900 was probably the most severe on 
In framing them the principle has been kept in view that record ;— 
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16. Q. [Mr. they carry on from one 

season to another ?—It is hoped they will. 

16. Q, Are not all the tanka filled from canals P—Two 
.or three are. 

17. Q. {The President ].—water is very deep in the 
wells, still it is there P—Yes. 

18. Q. Do you think they would take to wells if it was 
made easy for them P—They won’t take to theya permanently. 
They work wells where they can be worked lo had years, but 
it is very hard to get them to take money in a good year. 

19. Q. With a view to protection against famine, if there 
was a Government scheme on a large scale for sinking wells p 
—'That would be purely protective. 

20. Q. As a protective measure is it worth while p—No 
doubt it is, wells for irrigation purposes outside the Ghaggar 
Valley and Hansi can only be made in parts of Bissar. 

21. Q. Is there still a population P —Yes, they use tanks, 
in the last famine they had to go miles for water and then 
it was often brackish. 


S9. Q. [Mr. Ihhetson). — In the Sotar you say that the Mr. 
water is at a reasonable depth and wells can be constructed Humphrey.:. 
with ease, bat the people are too lazy to dig wells and prefer —— 

to trust to inundation. Is it a mere question of laziness P 29 Oct. 01. 

Supposing you offered them money on partly recoverable -— 

loans or reduced the interest, or remitted it altogether 
would that induce them to undertake the wells ?—^There is 
no difficulty in dealing with Jetts, but the Paohadas are very 
hard to deal with, they have nomadic instincts strong in 
them, they have no thought for the future whatever, ■ 
they will accept a loan gladly, spend half on digging a bit 
of the well and go off, 

40. Q. It is proposed to make over the Eangoi Channel 
to the District Board, but the District Hoard is nearly 
bankrupt,—will that work ; have you had any experience uf 
District Board management of canals P—No. 

41, Q. What arrangement is to be made about clearance 
is it to be done by forced labour or paid for by a cess ?—• 

By a water rate. 


22. Q. Is there any population to speak of P—Yes, and 
strange to say the population has gone up in the last decade, 

23, Q. This is a very serious state of affairs, what measure 
do you think is the best for meeting it P—1 think the only 
thing to do is to encourage well digging wherever possible 
by the grant of loons, and if a famine is impending by the 
free gift of money ior wells so that they may be able to get 
hachclia wells dug. 


42. Q, The District Board being responsible for the 
whole P—Yes. In the old days before the thing had been 
undertaken by the Irrigation Department during the 
famine year, it used to be managed by the villages them¬ 
selves ; the villages used to hath the amount necessary and 
pay the cost of clearance among themselves and then cha 
woik used to be done under the supervision of the 
Tahsildar. 


24. Q. What would be the depth p—Anything over 80 
feet would be impossible. 

26. Q. What is the limit for profitable working P—Siity 
feet. 

2(h Q. And that is the depth over the greater part of 
the district P—Yes. 

27. Q. (Mr’. TF«to»).—What is the population of the 
district P—770,000 and they are scattered. 

28. Q. [The President). —What do they do ?—They used 
to count upon one good year iu tliree or four, I have heard it 
said that if they have one good year they can pay revenue 
tor the whole term of the assesment ; they have extremely 
good crops when they do get them j in the hharif of 1900 
they had beautiful crops. The protection o£ crops is 
absolutely impossible to any appreciable extent. 

29. Q. Then we come to the next thing, facilities of com- 
mnnieation, what about that P—I'he railway has done 
wonders for the district, which is well served in that 
respect ; it has got the iiajputana-Maiwa aud Southern 
Punjab railways. 

30. Q,, (Mr./Wefsow).—They are primitive folk?—Yes. 

31. Q. Are they to a great extent accustomed to leave 
their homes ?—Yes, they arc leaving their homes now, but 
they will return to them. 

32. Q. You say that ample provision has been made in 
the programmes of famine works. Instead of working out 
the tigurss as has been done, would it not have been better to 
take the actual figures of requirements as based on ex¬ 
perience P~Yes. 

33. Q. How long have you been Deputy Commissioner of 
HissarP—Por two years. I came just before the famine 
began. 

34. Q. With regard to what you say in the second para¬ 
graph of your note, I should like to ask why you would deny 
the water that you can spare because you cannot give more. 
Half a loaf is hotter than no bread P—Unless yon can give 
them water afterwards to mature the crop it is unkind to 
give them water which would lead them to sow, and for 
which they would probably have to pay the cost of the 
preliminary watering, also the cost of their seed and labour 


43. Q. Could they not manage it now; I suppose they 
hadn’t the energy or power of eombiaatioii P—No; the 
fcohema has been too far developed to be so managed. 

44. Q. [Mr. Wiison). —This programme of famine relief 
works consists of tanks in the Sirsa district p—^Yes, 

45. Q. Have they been examined by a Public Works 
officer on the spot P—The large tanks have, the smaller ones 
have pot. 

40. Q. Many of the smaller tanks are very small ?—Yes. 

47. Q. Yon have a number here which can employ 5,000 
labourers for six months P -Yes, they are 1,200 X 600 
X 16. 

48- Q. [The President). —How do they fill P—Prom the 
rain. 

49. Q. Are they for irrigation purposes?—The main 
idea was that they should be drinking tanks, but it w.as 
hoped that they would also irrigato. 

60. Q. What is the average rainfall of Hisaar p—A good 
average year would be _ 18 inches, it varies tremendously 
from place to place, in the famine year there was loss 
than 8 inches. 

61. Q, How is it that this district with such an uncertain 
rainfall can maintain so large a population P—They have got 
their cattle and their camels which, they make a good deal 
of money out of, aud they have good years now and then. 

62. Q. The soil is good P—Excellent. 

63. Q. If irrigation could be extended to it, it would 
produce good crops?—Tliere is no doubt of it. 

64. Q. (Mr. Wilson). —As to the question of the water- 
supply being spread over too large an area w'hou the rain¬ 
fall was not sufficient to bring the crop to maturity : does 
not the Canal Department simply give a certain amount of 
water to the village and the village decides how far it should 
be spre.ad P—Theoretically, they are not supposed to irri¬ 
gate more than a certain area, but they do it. 

66 . Q. Then it is not the fault of the Irrigation Depart¬ 
ment that a greater area is irrigated than could be brought 
to maturity P—No, 


111 sowing. 

36. Q,. How are the canal people to tell whether there is 
going to be no water or not ?--They know more or less ; 
if they have reason to believe that there would be a 
shortage later on, they should arrange accordingly. 

86. Q. It amounts to this, that you have water to spare 
but you do not give it for fear you may not be able to give 
more subsequently P—In an ordinary year there would not 
be any danger, but in a year in which there is fear 
that the water may not be able to reach them later, it would 
be better to allow it to go waste or fill their tanks, 

37. Q. You would not push the first watering, if you 
could not expect lo carry it through P—No. 

38. Q. [The President).—'Nhal is this remodelling 
scheme of Mr. Kennedy’s ?—That is a scheme on the 
Western Jamna Canal for reducing the number of water¬ 
courses and economising the water. 


66. Q. Would not one remedy for the siate of things that 
exists in Hissar be to give liberal remissions of canal rates 
in a year of scarcity except on crops which come to 
maturity P—Yes. 

67- Q. Don’t they remit the first—watering rate if the 
crop has failed entirely P—I could not say off-hand. I 
don’t remember instances of it 

68. Q. I understand wells are not fully worked in an 
ordinary year P—’No. 

69. Q. If encouragement were given for the sinking of 
wells, could not the available supply in the canals be made 
to go further ?—Yes. 

60. Q. Would it be advisable to take action to this end ; 
that is to say, give less water to the people near the oaiinis 
and help them to make wells?—I think *9. 
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61. Q. And Goyernment mig.h.t encourage the sinking of 
Humfh'-eys, wells by remitting a part of the advance P—Yes. 

29 Got. 01. 63. Q,' From a general point of view in Hissar should 

■ . not Government give irrecoverable advanoes to make wells in 

the oultivators order to have more security agaiust famine P 
—Yes. 

63. Q. As to this project of making over the Ghaggar 
canal to the District Board of Hissar, would not the 
maintenance charges be a part of the ordinary expenditure 
of the District Board ?—Yes. 


_ 61^ Q When scarcity comes to Hissar does not their 
income fall very much P Have you not to reduce exoeii* 
diture P:—Y’os. 

65. Q. Would not the canal suffer in consequence very 
much?—Yes, personally I was never in favour of the 
District Board taking over the canal. I advocated it sliouid 
remain under the control of the Irrigation Department. 

66 . Q. In Hi^ar in a year of scarcity or famine the Dis* 
triot Board’s income falls and it 1» difficult to carry on.— 
Would it, not be difficult to maintain the canal in full work* 
iiig order P—Yes, because there is no income from the canal. 


THIRD DAY, 


Lyallpur, 1st November 1901. 


Pundit 
Sari Eishm 
Eaul. 


Witness No. 13— Pandit Habi Kishen Haul, Settlement Officer, Muzaffargarh- 

Note hy witness on the Inundation Canals of the Mumffargarh District- 


- Canals at last settlement .—This is a district depending 

very largely upon canal irrigation. All the canals in the 
1 Nov 01, district are inundation canals and a^mo^t all of them belong 
to Government, although they all belonged at one time to 
the zamindars. Even before Diwan Sawan Mai’s rule, i.e., 
long before the annexation of the district, “ most of the 
present inundation canals had been made by the inhabitants 
of the district under the guidanoe of the farmer rulers, the 
situation of the district being one affording great facilities 
for the oonatrnotion of such canals, without tho aid of 
which cultivation, except to a limited extent by wells, 
would ha almo.it impracticable.” I have quoted the above 
from literature existing on the subject. A history of the 
canals is not needed, but before proceeding to discuss the 
points on which information is to be supplied to the Irriga* 
tion Commission I shall give a brief description of the 
canals as they stood at last settlement so as to be able to 
contrast their condition with the existi.ng state of affairs. 
The canals were not in professional hands at that time and, 
were managed hy the Deputy Commissioner of the district. 
Annual clearances were effected by the irrigators by a, 
system of statute labour, called ohher. The amount of 
clearance to be done on each canal was decided by a com¬ 
mittee of Sarpanches (who were supposed to be representa¬ 
tives of the irrigators), and the,labour required for this as 
well as for any work in the way of protective embankments 
on a small scale needed for the maintenance of the. oanals, 
was distributed over the irrigators. The system of pro¬ 
tective embankuients was not complete, and aUhengh cout 
siderable portions of the district had been well protected 
.either by labour supplied hy irvigali r» or from money pro¬ 
vided .by Government, yet there , were gaps left between 
different embank.iients and partioularly at the iilaces where 
.canals orosied the protective works, the result being that 
any nnusual flood not only caused considerable injury to 
crops irrigated from the canals, but also seriously damaged 
the canals themselves. JS’everiheless the canals’ then 
irrigated over 206.000 acres of land In the whole, district 
out of a total Cultivated area of about 400,000 acres, of 
which 118,000 acres depended solely upon the floods of the 
giver. 

2. Improvements made hy Canal I)eparl'meni.-~-1he 
■mBnsgoment of the canals was made ovrr to an Executive 
Engineer in 1880, and the fiist iinprovomcnt made was to 
sonstruet regulators for all the canals at the places where 
they Crossed the protective embankments. At the same 
■time steps wore taken to fill up tho gaps between the various 
protective works and make the embankment on the Indus 
side a continuon,s one. No new canal has been dug out of 
either of the rivers, but the existing main canals have been 
improved and widened where necessary, small branches of 
these canals have been amalgamated to some extent, and 
the distvibutarioB have been extended, resulting in a very 
.considerable increase in the area irrigated from canals, via., 
from 200,000 to 333,429 acres. The total length of the 
canals of the district is 1,.353 miles now against 439 miles 
ablest settlement. These, facts appear from Statement I, 


which shows figures for each main canal of the Indus and 
Ohei.ab Series. It is not lor me to review from a profos- 
s on,al stand-point the improvements that have been made; 
but the main objects in view have been extension of irri¬ 
gation and a constant supply, and the figures show that 
much success has been attained in both these directions. 
Thera has been an iiiorcaso of about 67 per cent, in the area 
irrigated from canals, and the figures given in Statement II 
appended to this note show that during the past ten years 
not only have the variations in the irrigated area been very 
small, but there has bean a steady development except in the 
years 1898-99, 1890-19CO. The former was a bad year, in 
which the rivers ran unusually lew during the summer and 
the latter was the famine year, when the drought largely 
affected the supply of water in the rivers. The iri igated 
area has during the past year, more than regained the 
ground lost in the two preceding years. The figures of 
revenue credited to the Canal Deparimeut during the past 
ten years are given in Statement III. 

3 Financial position of the canals .—The improvements 
made by the Canal Department up to 1894*95 were dis¬ 
cussed in a note, dated 18th September 1896, prepared by 
the Chief Engineer, Irrigation Department, which was 
Submitted to the Secretary to Government of India, Public 
Works Department, with letter No. 1657 I,; dated the 11th. 
December 1896, from the Secretary to Government, Punjab, 
Publio Works Department. Irriuation Branch, and the 
capital outlay on these canals up to the end of the year 
1895-9S,as hitherto charged to the agricultural grants was 
put down at Its. 9,98,297 The expenditure inoijrred since 
on works which have been completed, appears to have 
been as follows : - 



Bs. 

(1) Inspection houses and offices— 

(a) Executive Engineer’s resi. 

dence and office . • 

(5) Other offices, etc. . • 

(c) Rest-houses . . • 

(2) Construction of new heads, etc. . 

(3) Strengthening protective embankments 

(4) Constructing regulators . . 

(5) Bridges ... 

(6) Extension of canals , . . 

t7j Fixing concrete blocks . . 


Rs; 


35,478 

27,761 

56,945 

3'',348 

3,339 

295 

6,560 


Total . 1,66,716 


I have obtained these figures nnofflcially from the Executive 
Engineer, Canals. Adning this to the outlay reported in 
Chief Engineer’s note of September 1896, the total ocst to 
Government has been Rs. 11,66,013 since the assumption 
of the charge of the canals by Governmeni in the Public 
Works Department. It will be understood that the.annual 
eloaranoes and ordinary protective works are carried out with 
thechher labour supplied hy the people under the arrange- 
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tnsnts sanctioned at last settlement. The absentees pay a above remarks will show that the canals of this district Pundit 
fine called and the proceeds of this car-i-jto^'Aoi have been a remnnerative concern so far, and promise pari Kishtn 

are utilized for sundry expenses, which are not debitable continue so. _ Kaut 

to the capital account. Under the system of assessment Proportion of protected to cuUitrahle area in, tracts _ 

eanctioned at last settlement (and which I proposed to adhere subject to Cultivation in the parts of this district i KTov. 01. 

to), most of the revenue of canal-irrigated lands was fired, which are secme from inundation depends mainly on 

iknd the Canal Department were to receive book credit for canals. Wells are sunk to supplement the canal supply 

ail the revenue on the nahri and two-thirds of the revenue and to mature the rail crops, but the canals are not 

en the obahi-nahri lauds. The amount to be credited to supposed to supplement well irrigation. If a canal fails. 

Canals in this manner was estimated at Es. 2,27,520 per the wells become helpless. There has, however, never been 

annum. The actual credit received has, however, been eon- a total failure of a canal during the past 20 years, and 

siderably more. Even the annual credit of Bs. 2,27,620 there is no apprehension of such a thing ooenrring in the 

wonld give a return of nearly 20 per bent, on the capital future. The only tract in which there is independent well 

outlay of J>B. 11,66,013. There is, however, another aspect irrigation is the Thai of Tahsil Sinanwan. In this circle 

from which the financial position of these canals may be there is practically no canal irrigation. Such is also the 

viewed. It may be urged that the canals, as they existed at case with part of the Nahri Thai of that tahsil. In these 

last settlement, were calculated to bring in a revenue of tracts the wells do the best they can when there is, no rain, 

Es. 2,27,620 debitable to canals, and that Government was but the irrigation possible on wells unassisted by rain is 

not incurring any considerable expenditure on the eanals very small, and the workina: of the wells in such years is 

in that condition. For a return on the capital laid out on not at all profitable ; so no area can be considered protected 

these canals since then, we must look at the excess of from drought because it has a well in it. The only way of 

revenue over the credit promised by Mr. O’Brien (the securing these tracts agaiust drought is to extend canal 

Settlement Officer). The credit received from 1880-81 to irrigation into it, and 1 have proposals to make on the 

1824-95 was Es. 47,33,223. The amounts credited to canals subject which I shall explain in the next paragraph and 

during the succeeding years are :— which I have held in abeyance on the idea that tLe Sindh 

Bs. Bagar Canal, when constructed, would irrigate the whole of 

1895- 96 . 2,44,132 the Thai of this district, of which my proposals are to 

1896- 97 ..... 2,66,309 irrigate a part. As, however, there is some doubt at this 

1897- 98 ..... 2,57,804 moment as lo the execution of the scheme of the oonatruo- 

1898- 99 ..... 2,66,482 tion of that canal, I shall not hesitate to put forward my 

1899- 1900 . . . . 2,62,988 views. The total area of the Thai of this district which 

1900- 01 . 2,56,393 is not under cultivation is no less timn 6J lakhs of acres, 

-- but part of it consisting of sandhills is not oultnrable. 

Total . 15,23,058 6. Improvements recently made. — Before stating what 

Md ..... 37,43,223 improvements 1 think are required, I should like to mention 

- the chief improvements that have been made in recent 

Total credit received . 62,66,281 years. It can be easily imagined that, when the canals 

-- were not in professional hands, there was a great deal of 

According to the estim&te framed at last settlement, the wastage of mrter, and the distribution was not fair. Water 

Canal Department should have received credit for was sometimes running in a canal in which it was not 

Es. 2,27,620x21 yeara=Es.47,77,920. The excess receipts needed, and had to be allowed to run waste somewhere, 

therefore amount to Es. 4,93,861 against a capital outlay either swamping a jungle or drowninr people’s crops. On 

of Hs. 11,66,018. It may therefore be said that so far the other hand, when water was running lew, the influential 

Government has lost (E8.11,65,013—4,93,361 = ) Es 6,71,652 men at the head of a canal used up all the water they could 

over these canals. It must, however, be remembered that by raising stop-dams, and the poorer people at the tail had 

the excess collections are made up chiefly of fluctuating to eke out their existence without a drop of water. The 

revenue on extended canal irrigation in tracts under flue- banks of the canals were also not uniformly strong, and 
tnatiug assessment or of the water-rate charged (at 6 annas any extra influx of water resulted in a breach here and a 

per acre in Tahsil Sinanwan and 8 annas per acre in the breach there. To remedy these evils, it was necessary to 

other two tahsils) in tracts under a fixed assessment on strengthen the canal banks, to construct regulators, and to 

lands not assessed at last settlement as irrigated from systematize the water-supply from the canals. These matters 

eanals. The full advantage of the extensions and improve- have been receiving attention all along, but they naturally 

inent will therefore not be apparent till the new assessment take time, have been and it har been fnund possible to do a 
which has now been proposed is introduced. Nevertheless, good deal during the past four or five years. Another very 

treating the outlay as capital, the excess receipts alone, important requisite was the potection of the canal-irvigated 

which have averaged Bs. 23,493 per annum during the tracts from floods, and this hasbeen attended to from the very 
past 21 years, represent a return of 2 per cent, on it, whiclt, beginning. A good deal has, however, been done lately toward 

though small, is not a negligible quantity. Acoording to raising and strengthening the Chenab and Indus flood 

my proposals, whioh have not received the sanction of embankments. Special attention has also been paid recently 
Government yet, and which should only he taken as rough towards amalgamating channels whioh used to flow very close 

guides for the preseat, the revenue of the district will be to each other, resulting in a more eflEeotive control over the 

as follows:— water-supply. A very great improvement whioh has just 

Es been started is the amalgamation of water-courses. At 

Nahri ...... 2,40,413 paesent there are numberless outlets on each canal, and apiece 

Chahi-nahri .... 2.02,328 9^ 6e thoroughly watered from one outlet has 

half a dozen of them in different places. Moreover, each 
The Canal Department will get credit tor the whole of the irrigator will take a separate outlet, and the watei-courses 
nahri revenue and for two-thirds of the chabi-nahri jama, will run parallel for considerable distance alongside of each 
The total annual credit for the term of the next settlement other. The wastage of water is thus very great, and the 
will therefore be (Es. 2,40,413_ -f- Es. 1,34,886 =) control of the supervising staff on the discharge of water 

Es 3,75,299 per annum, whioh will give an excess of very small. This work will, however, take time, as it must 

Bs. 1,47,779 over the sum promised by Mr. O’Brien. This be done with great care, for the risk of overdoing it should 
exoesB will make up the deficit of Bs. 6,71,652 shown above he guarded against and all injury to Jshds receiving irriga- 
in about five years, when the capital spent up to the present Gen studiously avoided. Such ara'the improvements that 
will have been repaid. And after that, the excess will mean have been recently made. But tl^re is a lot more that can 
a return of nearly 13 per cent, on the capital now worked be done and which 1 venture to think should be done, 
out. It should also be borne in mind that the actual credit 6. Proposed improvements ,—In stating my proposals 
received hereafter will exceed the estimate, inasmuch as, for improvements, 1 shall only deal with special projects of 

aesording to my proposals, all canal irrigation extended some magnitude and leave alone small extensions of irriga- 

to wells and patlis not assessed as canal irrigated will be t'en on the existing channels wherever there is room lor 
charged a rate of 10 annas per acre throughout the district them. My proposals may be divided iuto four headsi 
(instead of 6 annas in one and 8 annas in the other two viz.t — 

tahsils). It may also be mentioned that proposals have (1) Constrnotion of regulators ; 

been submitted for the abolition of the ohher system and (2) Constrnotion of pahka outlets; 

for the introduction of an oeoapier’s rate whioh will cover (3) Amalgamation of canals; and 

the working expenses of the eanals and bears a small (4) Extension of canals, 

jnargio, which will increase as irrigation is extended. The 1 shall deal with each head separatelj 
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Pitndif 7. Regulators.—Vi is of extreme importance that regula- 
tors gliQuld be oonstreoted at the Heads of the canals so as 
Maut, to he able to regulate the sapply according to the reqnire- 

... ments of each canal. Moreorer, by connecting adjoining 

1 No?. Olt oanals with each other, the surplus water in one canal 
can he utilized in the others where water is badly needed. 
A very large number of regulators is needed, and the 
Executive Engineer rougbly estimates the cost of ooustruot* 
ing all of them at Es. 1,50,000. 

8 . Outlets ,—The second important thing to be done is to 

build outlets on the canals. The outlets are at pre¬ 

sent mostly hacheha, and not only result in considerable 
waste of water, but do not allow any effeotire control on 
them. In building these outlets the number of outlets can 
also be very considerably reduced and water-courses can be 
amalgamated. The zamindars osnnot, however, afford to 
bear the cost of building these outlets, and it has been 
agreed that Government in the Canal Department should 
defray the expenses. The cost bus been roughly estimated 
by the Executive Engineer at Es. 1,38,000. 

9. Amalgamation of oanals .—Under this head, I have to 
mention the contemplated amalgamation of Taliriwah with 
Jhangawar and Ali Khalli. These are three canals of the 
Chenab Series, and the necessity of amalgamating them has 
been recognised by the CaUiil Department. So I need not 
dwell upon it at length. The cost has been estimated at 
Es. 1,28,144. The proposals under the three foregoing 
heads are calculated to ensure a more satisfactory working 
of the canals, a more economic use of tlie water-supply, and 
will naturally result in extension of cultivation. But it ’s 
difficult to form any Idea as to the extension that will re. 
suit and the additional revenue that will accrue therefrom, 

10. Extension (feanals.- 
make under this head 


The extension of the Snlemah will be in the Chahi-Sailab 
Circle and that of the Maggi in the Bet Sind Circle. Bqth 
the circles will he subject to fluctuating assessment, and the 
extended oultiyation will at once begin to pay the average 
rate of about Ee. 1-2-0 per acre which has been proposed 
for nahri crops in these two circles. The rest of the 
extension being in assessment circles for which a fixed 
assessment has been proposed, it will bring an immediate 
revenue of only 10 annas per acre. The annual revenue to 
be expected from the extended irrigation during the 
currency of the next settlement will be as follows 

Bs. 

Extensions ot Snleman and 

Maggi. . 19.000 acres at Ee, 1-2-0 par aore = ai,375 
Other extensions , 120,000 „ Ee. 0-10-0 „ =76,000 


-I have five suggegtions to 


(а) The Suleman Canal can be extended into the Gliahi 

Sailab Circle of Tahsil Alipuv, and can command 
some 13.000 acres of waste land. The Executive 
Engineer roughly estimates the project at 
Es. 80,000, •' 

(б) Branches of the Puran Canal, if extended into the 

central tract of Tahsil Alipur, can ootumnnd some 
10,000 acres of waste. The extension would, in 
the Executive Engineer’s opinion, cost Es. 60,000. 
(e) A new branch of the Maggi Canal from Dendewala 
to Kaiimdad Kureshi will be able to irrigate 
about 6,000 acres, and should cost about 
Es. 30,000. 


Total 


^876 


This annual income of Rs. 96,375 will give a return of over 
U per cent, on the capital outlay during the ourrenoy of the 
next eettlement, and will be considerably enhanced after tbe 
expiry of the settlement. 

oultivation in the greater part of 
this distiict does not depend mainly upon wells, yet they 
are of great help. Where canal irrigation is possible, well 
sinking should, I think, be encouraged. The number of 
new wells constructed and old wells put into working order 
during the past ten years is noted below 


1890-91 

• 


• 

• 

. . 422 

1891-92 

* 

• 

• 

f 

. 476 

1892-93 

• 



• 

^ . 565 

1893.94 

• 




. . 514 

1894-95 

■ 




• . 287 

1S95-98 

• 




• • 232 

1896-97 





• • 248 

1897-98 

• 




• . 164 

1898-99 

• 




• . 225 

1809-1900 

♦ 




* a 405 


(d) Branches of Magasson, it extended, will command 
some 10,000 acres of waste, and the Canal Engi¬ 
neer thinks the project will cost about Es. 60,000. 

(s) The most important of the projects is to extend the 
Mohaiiwah and Indus canal into the Thai. This 
proposal is made only in case the project of con¬ 
structing the Sind Sagar Doab canal falls through, 
The project is estimated to cost Es. 5,36,195. 
The canal will run right across the Sinanwan Thai, 
and will irrigate the lower half of it. It will 
oommaiid some 250,000 acres of waste, and, 
supposing that more than 40 per cent, of the area 
would not be fit for cultivation, it will be able to 
irrigate about 100,000 acres. 

sum up, the cost of the projects and the area com¬ 
manded will he as fplipivs :— 



Area, 

Cost. 


Acres. 

Es. 

(a) Extension of Suleman 

. 13,000 

30,000 

(S) Extension of Puvan 

. 10,000 

60,000 

(e) Extension of Maggi 

- 6,000 

30,000 

id) Extension of Magasson 

- 10,000 

30,195 

ie) Extension of Mohanwah 

• 100,000 

6,35,000 

Total 

. 139,000 

6,76,195 


welli’alour* constructed 

The only inducement offered for sinking new wells is that 
a protective lease is granted to wells which are oonSed 
on land not already irrigated from a well, exempting them 
horn assessment lor a term of SO years. Assisfaucfb 
lendered in the form of loan for land improvement if appli- 
cation IS made for it The water level is very high in Uis 

ana 15 to 20 if assisted by canal water* I darf^fsar t-liA 
sinking; of wells would be stimulated by ofFerjne more 
hbcial inducements and assistance on easier terms, but I do 
not anticipate any very marked improvement in this direc¬ 
tion even with greater facilities. ® 

13. Elood protective or drainage wovih.—There is not 
much remaining to be done in this district in the way o 
flood proteetive works. There is a continuous em Wkm^nt 
along the Indus from the extreme north of the diHiriot 
down to the Chahi-Sailab Circle in Airpu7aud alonfthe 

exposed bank of the Chenab Eiver. It would be neoefsapy 
to extend the Indus protective embankment lower down 
along the western boundary of the Chahi-Sail Circle if thT 
project of extension of the Suleman Canal is carried iSf 
fh;”; - this distrct L ® 

the spring level rises to the surface of the ground in sum- 

‘“’ght be thought of as k 
remedy for water-logged conditfon. I doubt, howeL 
i^f a ^ainage scheme would be feasible in the tracts iTueak 
of. Besides, other remedies which are being tried hayrih 
far proved successful. * *• 
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Namw of danals. 


Indue 8eriei, 

Oaiku i . . . 


M^aafon ...<>< 

Mugi • .. 

Adu •••*••• 

Ghattn. 

FdTaii «•••■•■ 

Sarab 

Chalti^ah .. 

Sulciikan. 

Total 

Chenah Seriet, 

S^atam. 

Gaaeah 

Taliri. • 

Jhangawar . 

All! Khalli. 

Tolawah 

Qajjilwah. 

Total 

Gband Total 


STATEMENT I. 




Abba. 


LbNQTB IK MILBS, 

BsUABa. 


At last 
settlement. 

Irrigated in 
1900-01. 

Matured 

during 

1900-01. 

At last 
Bottlemest. 

At end of 
190001. 


Acres. 

9,175 

Acres. 

15,043 

Acres. 

14,448 

Not entered in 

142 



80,893 

17,855 

44,015 

Settlement 

Beport. 

12 

VI 



44,5^6 

68^06 li 

66,867 

96 




10,546 

11,959 

11,542 

12 




26,881 

40,560 

87,974 

58 




84,010 


40,309 

105 




6,‘203 

17,829 

17,074 


64 



1,304 


,,, 




8,891 

21,814 

20,735 

14 

72 


• 

165,949 

266,567 

251,990 

297 

1,114 



997 

7,841 

7,678 

22 

35 



6,806 

9,986 

9,690 

28 

70 



14,001 

27,564 

26,470 

47 

85 



7,795 

7,883 

7,591 

17 

21 



6,157 

12,639 

12,260 

17 

28 



1,025 


6 

... 


■ 

826 

959 

874 

6 

• t» 



86,610 

66,872 

64,461 

143 

239 


• 

202,559 

333,429 

816,451 

489 

1,353 



Pundit 
Sain Sishm 
Saul. 


1 Nev. 01. 


STATEMENT II. 


Canal. 


1891-92. 

1892-93. 

1893-94. 

1894-95. 

1895-96. 

1896-97. 

1897-98. 

1893-99. 



Indue Senes. 


Acres. 

Acres. 

Acres, 

Acres. 

Acres. 

Acres, 

Acres. 

Acres. 

Acres. 

Aores, 

d&irkti « • 


17,442 

15,682 

14,137 

13,078 

11,645 

12,660 

13,165 


12,797 

1.5,043 



85,605 

86,859 

37,106 

87,876 

87,066 

41,936 

89,943 

40,5'23 

45,270 

47,855 



63,634 

67.695 

O'!,.568 

68,197 

65,091 

63,420 

66,498 

61,128 

65,081 

68,664 

Adi'f 


12,104 

11,625 

12,846 

12,393 

1‘2,;.05 

1‘2,013 

13,618 

12,110 

11,176 

11,959 

Qhattu • • 


34,044 

84,510 

36,267 

86,607 

S8,2i8 

35,144 


84,759 

84,440 

40,.560 

F uran • • 


43,524 

44,410 

48.123 

49,213 

51,781 

51,980 


47,148 


43,303 

Surab . • 


17.204 

20,701 

18,720 

19,839 

19,880 


21,563 

20,884 

14,862 

17,829 

Snleman • 


21,181 

21,936 

18,671 

15,423 

10,817 

13,126 

16,843 

18,522 

19,135 

21,344 

Total 

• 

244,738 

253,418 

249,937 

252,126 

246,911 

251.247 

263,347 

245,824 

289,562 

266,557 

Chenab Setiei. 












Earam 


7,986 

7,623 

8,408 

6,864 


6,426 

7.856 

6,466 

6,322 

7,841 

Ganesh . 


7,854 

8,251 

9,702 

6,770 

8,0o3 

2‘^,872 

7,587 

8,932 

8,412 

9,402 

9,985 

Taliri . . 


23,799 

21,705 

24,153 


24,021 

26.048 

20,174 

25,952 

27,564 

Qajjuwab . 


937 

805 

941 

1)09 

942 

980 

1,044 

7,301 

1,005 

900 

969 

Jhangavrar . 


7,180 

7,l]9 

7,193 

6,568 

6,951 

6,841 

6,955 

5,626 

7,883 

Alii Khalli . 


12,557 

12,304 

12,7(11 

11,341 

11,805 

11,594 

13,004 

10,697 


12,639 

Total 


60,818 

57,807 

63,098 

62,604 

57,137 

56,951 

64,185 

68,709 

57,377 

66,872 

Total op Both 

SBBiES , 

805,056 

311,225 

318,035 

804,730 

304,068 

308,198 

327,532 

304,533 

296,089 

333,429 


STATEMENT III. 



1891-92, 

1892-93. 

1893-9^4 

1 

1894-95, 

1895-96. 

1896 97. 

1897-98. 

1 

1 1898*99, 

1699-00. 

1 

1900-01. 


Bs. 

Ka. 1 

1 

Bs. 

Bs. 

Bs. 

Bs. 

i . 

Bs. 

Bs. 

Bs. 

Ks. 

Fixed rates , . 

2,28,165 

2,28,165 

2,23,165 

*2,32,274 

2,17,638 

2,08,529 

2.22,155 

2,2-2,155 

2,22,155 

2,22,153 

2,22,155 

Fin oinating rates , 

33,385 

84,040 

36,053 

34,384 

28,870 

29,371 

27,882 

28,909 

27,723 

1 

24,388 

24,848 

Net assessed at 
irrigated rates . 

5,047 

5,223 

5,726 

1,000 

6,014 

6,232 

6,272 

6,710 

6,599 

6,385 

8,390 

Total 

2,61,597 

2,62,428 

2,64,914 

2,67,6-8 

2,53,022 

2,44432 

2,56,309 

2,57,804 

■ J 

2,56,483 1 

2,52,938 

2,55,393 


* Inclndea Ba. 5,527 romisaioDS on aooonut of flood damage in Muzaffargarh Tahsil. Difference from previous year's flgures 
to be adjusted in current year’s aoconnts. 

Antique flgures are correct figures. x 2 











































































INDIAN IRRIGATION COMMISSIONS 


F'undit 
Hart Kishm 
Kavl. 

1 Nov, 01. 


1. Q. (The President.)~-‘Yoxi are Settlement Officer of 
Muzaftargarh f—Yes. 

2. Q. How long have you been there P—S| years. 

3. Q. Have you had any famine troubles there P—No, 
none, 

4. Q. Have you ever had any famine experience?—No. 

6. Q, You have a very large area under inundation 

canals P—Yes. 

6. Q. You say in your note “ the amount of clearance to 
be done was decided by a committee of Sarpandas and the 
labour distributed over the irrigators.’’ Du you think that 
system is practicable now P—No, 1 don’t think so, that is 
why I proposed that the system should be abolished and 
occupiers’ rates substituted, 

7. Q. Yon think the cA/5e/'system would not work?—I 
think not, there are many difficulties; besides, the system 
of charging a certain rate of statute labour on the irrigated 
area is not satlsfaetovy. 

8. Q. Besides that, do you think it does not work fairly 
as between the poor and riohP—Yes, there are many 
abuses. 

9. Q. I talk of some experience of Egypt. Eighteen 
years ago there was statute labour to the extent of 260,000 
men employed for six months in the year, and there the 
whole work of clearance fell upon the peasant proprietors. 
Was that the case here P—Exactly the same thing happened. 
The wealthy did not contribute at all, and the burden fell 
on the poor. 

30. Q. As regards the management, do yon think Ibere 
is not the same amount of self-help among the agricultural 
classes as there was?—I am inclined to think there was 
never self-help among the zamindars'here ; local officers inter¬ 
ested themselves in the irrigation, they turned the men out 
to see the canals cleared, and made them contribute towards 
any extensions that were necessary ; but for the help of these 
local officers, the zamindars would never have done much, 

11. Q. Inundation canals cease to run about September P 
—Some cease to run about September, some go on to the 
beginning of November, two canals are running now, and 1 
expect they will go on throrrghout the winter, 

12. Q. Bight on to the next floods P—Yes. 

15. Q. Have these canals been dug to an extra depth ?— 
No, they used to run throughout the winter even, in past 
years. 

14. Q, The rabl ouHivatlon is started with irrigation P— 
Yes. 

16. Q. How do they manage after that ?—The canals run 
long enough for the rabi lands to be ploughed up, after 
thaX they help the cultivation with wells. 

16. Q. Are there sufficient wells to take up irrigation 
that has been begun by canalsP—Very nearly. 

17. Q. What is about the depth of water below the 
surface P—5 to SO feet. 

18. Q. Not more than 80 feet P—No. 

19. Q. There are an immense number of wells P—Yes. 

20. Q. All pakka ?—Most of them are pahTea. 

21. Q. (Mr. Wilson.) —There are 15,000 pahha wells 
and 2,400 kachcha wells in Muzaffargarh, How long do 
these welts la.st,—about 100 years P—1 don’t think the 
average life is more than 100 years. 

22. Q. (The Presiefew#.)—People must have valuable 
oxen to work these wells P—No, they are not at all strong. 

23. Q. (Mr, Ibbetson.) —Is the Persian wheel generally 
used P—Yes. 

24. Q. (The President.) —Would it be a good thing for 
the country if these Inundation Canals were made perennial 
so as to take the place of the wells P—It would. 

26. Q. Would it extend cultivation ?—To a vei'y con* 
sidei-able extent. 

26. Q. Yon don’t think that there are certain advantages 
in wellsP—I don’t think cultivation is possible in this 
tract without canal water. I don’t think many people 
would refuse to take canal water. 

27. Q. You have very little rain f—5 or 6 inches in the 
year. 

28. Q. Will it be a popular change if yon abolish this 
statute labour and substitute for it occupiers’ payment P— 
When I proposed this change, everybody seemed in favour 
■«f it, hut now that I have made it, many people don’t like it; 
my idea is that, on the whole, the substitution of occupiers' 
rate for statute labour is much better for the people. 


29. Q. Is there difficulty about getting the chher men to 
work P—In some oases they don’t turn out to work ; for 
example, during the rabi ploughiugs and during the 
harvesting operations there is great difficulty, 

30. Q. You would find it difficult to get paid labour also 
at harvest time P —Yes. 

81. Q. Is the question of headworhs at the entrance of 
the canal a difficult one P Is much money spent on training 
the river past these heads?—No, a change is made where 
there is an erosion. 

33. Q. Are there- any regulators at the heads of the' 
canals P—'Not many. 

33. Q. If you have a regulator, you cannot change thd 
head P—On the Indus we have a system of side channels ; 
most of these canals take off from these, which don’t 
change. 

34, Q. They don’t get silted up P —Yerj rarely. 

36. Q. Are the sand-hills an undesirable obstrnotion to 
irrigation P—Not as far as my district is concerned. 

36. Q,. In Muzaffargarh you would welcome the Sind- 
Sagar canal P—Yes. 

37. 0., The effect would be to totally remodel these 
eanalsP—^Yes. 

38. Q. Supposing there was no Sind-SagarP—I have 
made my proposals in my note. 1 would extend the 
Mohanwah (explained on map). 

89. Q. How much irrigation is there on that canal p— 
260,000 acres, of which one lakh would be quite cultur* 
able. 

40. Q. If that canal were made, would yon want a weir 
across the river P—No. 

41. Q. Is it taken out of a creek P—Yes. 

43. Q. Has there been any proposal made in this 
matter?—Yes, a rough estimate. 

48. Q, Has this been surveyed for P—Yes, roughly. 

44. Q. Is the land very fertile P—Fairly so i indigo^ 
wheat, and sugarcane are grown. 

45. Q. Do they use manure?—They cannot do anything 
without manure; they require it for the rabi crops—ordi* 
nary cattle manure. 

46. Q. Without manure, they could not get a crop at all P 
—No, they get kharif crops without it, bat for rabi they 
require it, and for augatoaue. 

47. Q. Is the silt fertilising P—Yes. 

48. Q. They don’t require manure for the kharif cropsP 
■—No, some of the crops don’t require manure, neither rice 
nor indigo.' 

49. Q. Which has the best silt, the Indus or Chenab P— 
The Ohenab is much the better. 

60. Q. Do you think any improvements can be intro¬ 
duced in the takavi system to make it easier for a man to 
make wells P—I think there are some improvements that 
can be introduced, 

61. Q. What can yon suggest?—That the full term 
allowed for the repayment of the loan should be utilized ; 
it is hot utilized now. 

62. Q. The Deputy Commissioner does not give as much 
time as Government allows him to give P—Exactly. I 
have examined the records, and find that in some tahsils 
the term is 7J years j in others 11|. 

58. Q. Does that depend on the personal opinion of the 
Deputy Commissioner for the time being?—1 think so. 
I think we should give the full period of 20 years. 

54. Q. Do you happen to know what the feeling of the 
Deputy Commissioners was ; why they did not give a longer 
time P—Because the rules say that the loans should be 
repaid in as short a time as possible; and I don’t think 
besides that the oaloulations are correotlv. made; a well in the 
Thai costs Rs. 300, and does not irrigate more than 10 
acres—10 acres in the Thai cannot produce more than 
Bs, 80 worth of crop ; or Es. 20 in rent—to the landowner. 
Recovery in 11^ years would mean an annusl payment of 
Rs. 24 or more than the loan produces. Then again my 
second point is: Under the rules, enquiries can be made 
by the Eannngo; all the enquiries should be made by the 
Tahsildar or Naib Tahsildar unless the work is very heavy, 

65. Q. {Mr, Ihbetsoni) — Would that mean much delay? 
—1 don’t think it shncld, because in the last 10 years the 
largest amount of tuikaai distributed in my district, for 
example, was ouly Bs. 7,144. 
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66. Q. Soppose there were many applications, that might 
mean delay ?—Yee, 

67 Q. (The President.) —Is there any complaint of the 
rate of interest—per cent. ?—^There is no complaint, but 
I believe it would be a great inducement if the interest 
were reduced. 

68. Q,. Do you think there would be a large increase in 
the number of wells if greater faiilities were given P—There 
would be a certain increase, but not very much ; they want 
it to supplimeut the rabi cultivalion, not (he kharif. If a 
perennial canal were made, there would he no necessity for 
extension of well irrigation. 

69. Q. It would not do to make the Mohanwah into a per¬ 
ennial canal ?—I am afraid it would be very difficult to 
build a weir there j it would he a good thing if it could be 
' done. 

60. Q. We heard the opinion the other day that the time 
'of inundation canals has come to an end ; have you any 

opinion on the point P—-'rhat is not the ease in Muzaffar- 
garh ; inundation canals have worked very well there. 

61. Q. Hare you any other suggestions to make as 
‘regards the increase in the food-supply of your district P 
None, except the extension of canals, 

62. Q. What about food for cattle ; do yon think there is 
any way of extending the pasture ? — I think we should 
reduce the pasture ; we should bring land under cultivation, 
and have fodder crops instead of grass. 

63. Q. For sheep as well as for exen P—Sheep are fed un 
the leaves of trees and on shrnbs. 

64. Q. I suppose fuel is very largely burned P—Yes. 

66. Q. Are there many trees in your district P—Any 

number. 

66. Q. I suppose they do burn manure P—Yes, but ours 
is a very good tree-growing district. 

67. Q. (Mr. Ibbetson,) —Still they burn manure P—Yes, 
in some places. 

68. Q. (The Preddeni.)-Whstt is the proportion of 
kharif io rabi cultivation P—It is half and half. 

69. Q. If the inundation canals were larger, would there 

.be an extension of (^^ar-ifP—l think it would increase the 

kharf as much as the rabi ; the rabi is the crop the people 
like most. 

i 70. (Mr, Iibetson ^—Do they grow wheat P—Yes, 
what is said to pay the hania •, indigo the revenue; and 
cotton to clothe the people. 

71, Q (The President ).—An extension of inundation 
canals could not be undertaken unless there was also an 
extension of wells P—Q iite so i if the canals extend, the 
wells will increase. 

73. Q, Do you think it would be a good thing for the 
district if money were spent in extending these inundation 
canals P—Yes. 

73. Q. It would require a large sum P—I have put down 
the sum in my note. 

74. Q. Yon think an extension of 139,000 acres would he 
sufficient for the wants of the district P—Yes, I think it 
would. 

76. Q. (Mr. Eigham.)—Yon say the area irrigated in 
the last settlement was about 200,000 acres P—Yes. 

76. Q. What was the revenue assessed on that P—The 
revenue credited lo Government canals was Ks. 2,27,000. 

77. Q. Your area has now ino eased P—Yes to 333,000 
acres. 

78. Q. Has there been a corresponding increase in the 
revenue P—No, because it is mostly fixed. 

79. Q. Do you know what are the areas of fluotuating 
assessment P—I could not say. 

80. Q,. What is the incidence of chher labour j how many 
men do you require P—-A little over two for an aero. 

81. Q. For how long P—For one day j the work goes on 
for 90 bays. 

82. Q. What do you fine a man if he is absent P—Eight 
annas j we value a man at 6 as. 4 ps. per acre for labour cess ; 
the value of the ehber labour is only 4 annas, and we fine 
him doable. 

83 Q. When do clearances begin P—About November or 
December. 

84. Q. What is the land revenue per acre P—It varies 
froni circle to circle ; the highest nahri rate is Me. 1-11 an 


acre and the lowest in Eo. 1-2. The incidence of chher on 
the Cbenab Canals is higher than on the Indus. 

85. Q. Why P—There is more work required on the 
Chenab canals. 

86. Q. You said that some canals run throughout the 
winter season P—Yes, this year there are two. 

87. Q. Are there often moie than two running P—I have 
not seen more. 

88. Q, When are the other canals open P—In April or 
May. 

89. Q, Is not a part of this district liable to floods that 

rain the crops?—Only circles; the whole district is 

protected by embankments, and the district can be flood^ 
only when they give way. 

90. Q. la the Thai where the sand-hills are, what per¬ 
centage of the village.s is regarded as culturable P—About 
40 per cent, of the area. 

91. Q. Do you think you could irrigate 40 per cent, in 
the Thai villages P —Yes ; that is also the opinion of the 
Executive Engineer. 

92. Q,. To irrigate that amount, I suppose the whole area 
that is irrigable would have to be cropped in the year j 
there would be no fallow P—'Very little fallow. 

93. Q. It is as much as you can do to get 40 per cent, 
out of the villages P — Yes, with an inundation canal. 

94. Q. Do these sand-hills move about much P—No. 

95. Q. Have any facts been noted about them P—No 
observations have been made. 

06. Q What do the natives say P—They say that they 
remain in one place j most of them have trees growing on 
them. 

97. Q- Suppose these inundation canals are made 
perennial and the working of the wells stopped by the 
opening of the Sind-Sagar, do you think the effect would be 
bad; would there be water-logging ?—I am afraid the 
water-logging would get worse. 

08. Q. You would put more water into the canals in the 
flood season aud nothing during the oold weather P—Yes. 

99 Q. What would be the effect P—It would not bo 
very bad in the whole distriot,. but in the low parts the 
effect would be bad. 

100. Q. (The President,)—! suppose you could prevent 
that by drainage ?—Yes ; drainage might be a remedy } I 

have not any plane about it. 

101. Q. (Mr. Eigham.)—Yon have groups of canals ; 
have the people any voice in their management P—Ves, they 
have committees, and they ate consulted as regards clear¬ 
ances. 

102. Q. Their funoiions are simply to advise the Exe¬ 
cutive Engineer or to make representations to him P—^Yes. 

103. Q. (Jzr, Wilson.) —You said you don’t think the 
people could manage the canals by themselves P—Yes. 

104. Q. You said before British rule the canals were 
more or less managed by the rulers of the country ?—Yes. 

105. Q, When British rule first began, the people were 
allowed to do everything themselves P—Yes. 

108. Q. What was the result P —Utter mismanagement. 

107. Q. They could not get on without official help P 
—^No; that is why the Deputy Commissioner took the canal 
management over. 

108. Q. What was the result of that P—The management 
was improved to some extent j the Tahsildar was put on the 
canals, but still there were complaints ; eventually represen¬ 
tations were made to Government, and the management 
was made over to the Irrigation Department. 

109. Q. (Mr. Ibhetson) —Who made the representations? 
•—The District authorities. 

110. Q, (Mr. Wilson.) —What was the,result of manage¬ 
ment by the Irrigation Department P—Very satisfactory ; 
you can see it in the increase of cultivation, 

111. Q. Yon have made a calculation of the result to 
Government, from iniprovements in canals, in increased 
land revenue during the currency of the settlement j yon 
begin by taking as the amount to he credited to canals as 
Eg 2,27,520 ; is it not the case that Mr. O’Brien over¬ 
estimated the amount of canal irrigation that was going 
on in the district P—Possibly ; I cannot say for certain. 

112- Q. Yes, it was very high. As regards these future 
schemes, you estimate that the extensions are to be assessed 
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Pundit »t Be. 1-2 per acre ; why is that P—That is abont the rate 
JZart Kithen that will be charged in the Sinawan Bet aud the Alipur 
Kaul. Chahi Sailah Circles on extended canal irrigation. 

“— 113. Q. Will the ooonpiers’rate mean a saving to Govern- 

1 Nov. 01. nfientp—I have said the occupiers’ rates would leave a margin. 

Occupiers’ rates are supposed to cover working expenses 
only, and we have left a small margin as canal irrigation. 

114. Q- On what grounds have you estimated occupiers’ 
rates P—It was decided that, whenever the occupiers’ rate 
was introduced, it should be suffloieut to cover working 
expenses. 

115. Q. You have proposed different rates on the Indus 
and Chenab canals P-~Yes. 

116. Q. Why ?—The silt of the Chenab is more ferti¬ 
lising, that of the Indus is poor ; and at present the 
incidence on the Chenab is far heavier than on the Indus. 

117. Q. You have proposed that the more valuable 
crops should bear heavier rates P—Yes. 

118. Q. Hitherto on each acre of crops there was a 
uniform rate P—Yes. 

119. Q. Are these rates that you pi-opose equal to the 
fates charged elsewhere on inundation canals in the 
Punjab P—They are lower than in Multan and Montgomery, 

120. Q. If Government makes a new canal or an exten¬ 
sion of an old one in a new coantry, should the new 
irrigation pay such low rates as this P—Yes, on extensions, 
not on a new canal. 


143. Q. What is that improvement due to P—Better 
management of the canals and want of rain. 

144. Q. It is not dne to drainage ?—No. 

145. Q. Is it possible to remedy water-logging by 
drainage P—Yes; but in the particular tract in which it 
occurred last it is almost impossible, because it is a hollow. 

146. Q. You spoke about a perennial canal taking the 
place of inundation canals ; would that increase the danger 
of water-logging in this low country P—I don’t think so, 

147. Q. Could not the perennial canal be kept ont of 
thi.s low country, allowing it to be worked by inundation 
canals only.P—It would be difficult to work two sets of rates. 

148. Q, Do you consider it advisable to construct regula¬ 
tors P—Yes. 

149. Q, WhyP—For the better management of the 
canals, extension of cultivation, and larger income. 

160, Q. In what form P—In the form of the fluctuating 
rate that we propose to impose on tlie land ; at the expiry 
of the settlement, it will result in an increase of land 
revenue. 

151. Q. There has been a great waste of labour in the 
construction of parallel water-courses P—Yes, that is being 
remedied now partly at the cost of Government. 

152. Q. Have the water-courses got masonry outlets P-r- 
Not yet; they are being built; the arrangement is that 
Government should build masonry outlets for the existing 
channels. 


121. Q. They might be charged higher occupiers’ rates ? 

'—Yes, but not so high as elsewhere. 

122. Q. To your estimate of the credit to Government 
might well be added enhanced oocnpiers’ rates P—Yes. 

123. Q And the improvements promise more than you 
estimate here P—Yes. 

124. Q. According to the statement here, in Muzaffar- 
garh in the last 10 years 3,600 new wells have been made? 
—No these figures include old wplls put into working order 
ns well. 

126. Q. How many new wells were constructed In the 
last 10 years P —Perhaps 2,000. 

126. Q. What is the average cost of such wells P— 
Ke. 250. 

127. Q- In the last 10 years the people of the district 
have spent Es, 6,00,000 in the construction of new wells P— 
Yes, roughly. 

128. Q. Has Government spent anything on the con¬ 
struction of the wells P—No. 


168. Q. W’hat would he the result ?—Better eontrol of 
the water, and its spread over a larger area. 

154. Q. A larger duty out of the water P—Yes, and 
higher income from occupiers’ rates. 

165. Q. Do you think that the expenditure incurred by 
Government on the.se water-oourses, masonry outlets, and 
regulators will bring in a net increase of revenue up to S 
per cent, on that outlay P—I have no figures, but I think 
it should be from 4 to 6 per cent. 

166. Q. Why have these improvements not been made 
before P—They were not thought of. 

157. Q. {Mr. Bajaratna .)—With reference to what yon 
said about tjie difficulty of working two sets of occupiers' 
rates, what is the difficulty P—There is always complication 
in accounts in working two sets of rates, 

168. Q. I suppose the area under each canal will he 
known P—The chance of error would he greater, 

169. Q. That can be prevented by supervision P-^Yes; 
perhaps so. 


129. Q. What benefit will Government derive from this P 
—About Es. 6 per well. 

, 130. Q. So that Government will gain Es. 12,000 by 
the construction of these wells in the last 10 yeurs P—Yes. 

, 131. 0,. How much takavi has been spent in the last 
10 years P—Es. 27,416. 

, 132, Q. While the people have spent Es. 5 lakhs P—Yes. 

133. Q- You spolie about irrjgati<in in the Thai by 
rneans of canals among the sand-hills; do any canals 
irrigate such country now ?—Yes ; nearly half the Nahri 
Thai of Sinawan is so irrigated and more than half the 
Muzaffargarh Thai. 

134. Q. Is that country similar P—Yes. 

135. Q. Have you had any complaints about canal water 
failing through the canals being choked up by sand P— 
Only one complaint in connection with a water-course. 

136. Q. You say manure is required in the Thai; is 
not the indigo stalk good manure P—Yes ; but they require 
other manure as well. 

137. Q. There are embankments to keep out floods P— 
Yes; there are embankments on the Indus side and 
wherever necessary on the Chenab. 


160. Q. On what principle are enhanced occupiers’ rktCS 
charged on certain crops ?—They are more pofitable. It 
is fair to charge higher rates on the better crops and lower 
rates on the less valuable ; that is not the sole reason, rice ; 
takes a large quantity of water, and so has to pay more. 

161. Q. In making the settlement did you reserve powel^ 
to impose enhanced water rates when new irrigation works 
are constructed ?—1 don’t think it is necessary ; the oceu- 
piers’ rates can be revised every 6 years. 

162. Q. During the currency of the settlement no revi- 
tion is made P—Fixed land revenue is not enhanced during 
the currency of settlement. 

163. Q,. Are occupiers' rates not credited to the canal P— 
Yes, they are. 

164. Q. And owners’ rates as well P—Yes, 

165. Q. Have you any separate land assessment in addi¬ 
tion to occupiers’ rates P— I have no owners' rates ; for Waste 
land I have proposed-a fluctuating water advantage rate. 

166. Q. Is the land assessment wheie new lands are 
brought under cultivation also credited to cacal P—Yes. 

167. Q. (Mr. Ibletnon.)—! understand that yon don’t 
consider Muzaffargarh to be liable to famine ?—No. 


138. Q. Are they complete now ?—Yes. 

139. Q. Do they often breach P—No, no great expen¬ 
diture is required to maintain them. 

140. Q. Has the Indus moved much in any direction in 
the last century as far as you know P—It has moved west. 

141. Q. Over a large tract of country p—About 10 miles 
in some parts of the country ; in some places it has gone to 
the east a few miles. 

142. ’ Q. There has been some water-logging, has there 
not already P—Yes ; but it is very much better ; there has 
been none this year. 


168. Q. About the chAer system, I understand that work 
begins in December and continues for three months P—There 
are three terms of one month each, but there are interval* 
between ; it goes on to April. 

169. With regard to the alteration from chAer to ees», 
why has it been necessary to change what seems the best 
thing fertile people P In the first place, the distribution of 
the cAAer system was very uneven, and, in the second, the 
mohurrirs who worked the okhers were very difficult to 
control. 

170. Q. Yon arc satisfied that it is for the benefit of 
the people to change the chAer to water cess P—Yes, 
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171. Q. You say in youf note tliat wells, when independent 
of canal irrigation, are no proteotion against drought, be» 
cause you cannot work them profitably in a year of 
droughts why P-aThey cannot irrigate a sufiSoiently large 
^rea, 

1731 Q. Why P—The land in this district consists of a 
thin stratum of soil which does not hold water ; if yon 
don’t water the crops frequently, they dry up. 

178. Q. Do you mean that a well, to be used profitablys 
must have rain or canal water to help it f —Yes. 

174. Q. In years when there is no rain, I suppose it is 
doubly profitable in so far as it helps the people to withstand 
drought P—Yes. 

175. Q. What obstacle is there to their eitension in the 
Thai P—It does not pay as well as before. 

176. Q. Do you think want of manure has anything to 
do with it P—Yes. 

177. Q. Do yon think that a man is prevented from 
making a well by fear of the wet assessment that will be 
put on after 20 years P —No. 

178. Q. Do you think the 30 years term is sufficiently 
liberal for exemption P—I think so. 

179. 0,. That does not prevent extension P—No. 

180. Q. As regards wells that supplement canal irri¬ 
gation, you propose measures which would lead to an 
extension of canal irrigation ; will there be any difficulty in 
constructing the number of wells necessary to supplement 
that irrigation ?—1 don't think there should be. 

181. Q,. There has been considerable canal exteesion in 
the past j have wells kept pace with it P— The canal-irrigated 
area has risen faster than the wells. 


184. Q. When you say that you think more liberal PundH 
ofiers of assintance might promote wells, r^hat are ^ariEithen 


yon referring to P What inducements would you offer, sup¬ 
posing yon had power to do what you liked P—l would 
reduce the interest to half what it is now and would make 
it easier for people to get takavi than now; our main 
difficulty h as been that during past two or three years 
there has been no money to give; and I would rule that the 
revenue officer should settle the m atter on the spot and pay 
out the money while in camp. 

185. Q. As regards the re-payment, the shorter that term 
the less is the total interest paid; is not the shoit term often 
asked for by the borrower P—Yes, people like to get rid of 
the debt. I should besides like to call the attention of the 
Deputy Commissioner to the suspension of these instalments; 
they are seldom given, and this works very hardly. 

186, Q. You say that indigo is a valuable and extensively 
grown crop P—.Yes j but I am afraid that it will not be valu¬ 
able in future. 


187. Q. 
—Yee. 


Kadi- 
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{The President .any reduction occurred P 


188. Q. On account of German competition P-r-Yes. 

189. Q. (Mr. Ibbetson .)—Have you had any trouble 
about the supply not coming on in time?—Occasionally, 

190. Q. Is indigo kept down by that uncertainty P—Yes, 
to some extent, 

191. Q. Your scheme would remedy that P - Yes. 

193. Q. Is there any difficulty in making wells as to being 
sure that you will find water ; sometimes a man starts a 
well and has to give it up P—Yes. 

193. Q, Could any help be given him by the use of boring 
tools?—It has not been tried. 


182. Q. Supposing Government should adopt measures 
to induce people to construct wells, would it materially 
assist the extension of well irrigation P—Yes. 

183. Q. Do yon think the 6^ per cent, interest has 
prevented people from making wells P-r-No ; people wonld 
have to pay much more to a bania. 


194. Q. Do yon think it might help pr-Yes. 

195. Q. It has been proposed by responsible people that 
Government should themselves constroot wells with the 
cpnoent of the owners in private lands and recover their 
money by a rate on the irriaated area ; do you think that 
scheme would work P—I don’t think the people would like it. 


Witness 14.—Mr. L. H. Lesiib-Jones, I.C.S., Colonisation Officer, Ohenab Canal. 

JUemorandttm by Witness, 


The Settlement Commissioner has directed me to write 
a note for the Irrigation Commissiun, setting forth difficul¬ 
ties experienced in the past and suggesting remedies for 
difficulties felt in the present. Almost everything of general 
interest has already been disonssed at length in the annual 
colonisation reports, and all that 1 can do now is to make 
a short resume of the most important point. I shall neces¬ 
sarily confine myself to those with which the Colonisation 
Officer has been more directly concerned, although I am 
well aware that the Irrigation Department has had many 
difficulties of its own. 

2. At the present time, provided that the land be good 
and well commended, all is plain sailing. The Deputy 
Commissioner who selects the settlers is snirounded by 
many more applicants than he can satisfy, only too anxiong 
to obtain grants. Once selected, the grantees come down to 
Lyallpur in a through train, and having approved their land 
straightway proceed to turn on water through water-courses 
ready made before their arrival. If they are lazy, they can 
always find tenants to cultivate for them immediately; 
if they are energetic and bring down their own cattle for 
the first crop, they find abundant fodder available and at 
nominal prices ; the demarcation of small squares presents 
no difficulties, and in the cold weather an army of Pathaiis 
comes down from Hazara to build their substantial villages. 
Their roads exist on the ground already demarcated, the 
settlor's sole duties in this respect being a little clearance 
of jungle and abstention from cultivation. Culverts are 
made by the Irrigation Department, As soon as the crop 
is harvested, the produce can be taken to grain markets 
within easy reach. The means of postal communication is 
very complete, and return to the home district is as easy as 
was arrival. 

3. In the early days of the colony the state of affairs 
was very different. Little eagerness’ was evinced to obtain 
land, and for present settlers Deputy Commissioners were 
often reduced to selecting beggars and bad characters. 
Capitalists who would now give their eyes for six squares 
then refused twenty. Yeomen declined grants in large 


numbers, while many peasant settlers bolted home without Mr. L, W, 
turning a clod ; and in truth the prospect was not at first Leslie 
very inviting. The levels taken on the Rakh Branch Jones. 

were not only fewer, but also less accurate than those on —— 

the Jbang and Gugera Branches, and instead of the mauza 1 Nov. 01. 
boundaries being fixed by the Irrigation Departmeut with ■ . 
a viow to obtaining the best possible facility for the irriga¬ 
tion of each, they were cawed out by the Colonisation 
Officer himself, assisted only by a Sub-Divisional Officer 
of the Irrigation Department who was lent to him for the 
purpose. This officer also aligned the main and square 
water-courses, the latter being dug by the settlers them¬ 
selves after their arrival. .The results were surprisingly 
good, but the system was far from perfect, and it sometime^ 
meant that zamindars found themselves stranded with no 
power of cultivation after digging their water-courses, 
because either owing to imperfect grading or alignment 
Water would not flow down the channels which they had 
dug. A fiasco of this description miglit mean the loss of q, 
crop, and in such a case there was nothing for it but to 
go home, as the capital and small stock of fodder which 
they had brought with them would be exhausted before 
they could expect to get a harvest, and if they did go home 
there were no tenants handy ready to take up their land. If 
they did succeed in getting water, even if an imperfebt 
supply, and stayed to do cultivation, they were sorely tried 

by tlie hand of God in the shape of cholera and by that of 

man in the shape of the Janglis or aborigines of the Sandal 
Bar. These last vere a very difficult problem. They had 
little acquaintance with the outer world except tlirough 
Cattle thieves on the banks of the Ravi and Ohenab. They 
dis^ elieved in the possibility of the Irrigation of the whole 
Bar by a canal, and what was worse, they resolved to do all 
that lay in their power to prevent it by harrying aud looting 
the indigent colonists whenever opportunity offered, and thsrt 
may be said to have been every day. After an extended 
period of trouble, however, they were weaned from their 
opposition by firmness and great generosity combined. 

They are now jin possession of over 3 lakhs of acres, and 
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while it is not to be espeoled that they should all have he« 
come high class cultivators, many of them have done 
remarkably well. Some of the Kharral village sites on the 
Buraia Branch are models which many peasants, and, still 
more capitalists, would do well to copy. 

4. Unfortunately, however, it was necessary to settle the 
Janglis, whose grazing grounds had been taken up, without 
delay. This led to the location of a large number of them 
on the Central or Bakh Branch, though it would have been 
very much preferable if possible to have settled them on the 
fringe of the canal. Tliis misiht have been done if the 
Jhang and Gugera Branches had been constructed before the 
Bakh. Apart, however, from the difficulty of controlling 
colonisation on two widely s pa'ated branches, such a course 
may have presented engineering obstacles which are beyond 
my ken, and I much doubt whether the Janglis of the cen¬ 
tral portion of the Bar would have gone to take up land at 
a distance from their old Eebnas. As it was, they raised 
the strongest objections to moving a few miles, and it would 
not have been feasible to delay their allotments for years 
until the Jhang and Gugera Branches opened. But the 
other alternative was never considered before the event, and 
the Jangli question only arose when the Bakh Branch had 
been made and the Janglis were face to face with the 
colonists. 

6. To return to the colonist whom we will suppose to 
have survived both Jangli and cholera and secured a good 
crop. He sometimes had to leave his cotton unpicked for 
want of labor, and when he had actually garnered his liar- 
vest, there was no small difficulty in disposing of it. If he 
oonld find a market on the spot, it would be at rates far below 
those obtaining in the rest of the Punjab, No railway had 
been made, and goods leaving the colony were exposed to 
the constant raids of Janglis and the Jat Virks of Gujran- 
wala, while transport was not rendered easier by the non- 
existence of culverts on the village roads. The two greater 
difficulties were, however, removed by the construction of 
the rail road and ereotion of grain markets on the line. 
The former may, I think, be said to have effected a revolu¬ 
tion in the oondition of the colonist. It popularised the 
colony. 

6. The Jhang Branch started under much mors favour¬ 
able ooudltiouB, The irrigation arrangements were better, 
and the settler generally found bis water-course already dug 
to his own square. Not much allotment was done in 1896, 
and in 1897 the famine created a veritable boom. The 
Janglis gave very little trouble to the colonists, however much 
they may have given to the Colonisation Officer, and wore 
only too anxious to settle on the Bhawana Branch as soon 
as it was ready. The only difficulty which hardly showed 
itself until 1898, when colonistation was extended to the tail 
of the Lower Jhang Bi aneb, was tlie marked inferiority of 
the land which was refused by large numbers of selected 
settlers. Much, of course, that was at first rejected proved 
subsequently to be capable of bearing good average, if not 
the highest class of crops, but there is a still considerable 
area unallotted which has been refused not onoe, but twice 
or thrice, and most of this will undoubtedly never repay 
cultivation. There is also a large area which, althocgh 
allotted and onltivuted now, is at no great distance removed 
from the margin of profitable cultivation, and must always 
he treated tenderly. Land whioh it is profitable to cultivate 
in a famine year may not be profitable in a year of low 
prices, and whether these last will or will not drive it out 
of oultivaiion depends, I think, very largely on the liber¬ 
ality or otherwise with which remissions are granted for 
failed crops. Fortunately, much of it; is held by peasant 
colonists with large grants a part of which at least is of 
fair quality. Some of the land at present unallotted will 
Btitl be taken up and cultivated, but a part of it is 
undoubtedly uncullurable, and it was a mistake ever to have 
dug water-eomses for it. The soil of the Bar had been 
believed to be of almost uniform exoellenee, and past success 
had possibly induced a feeling of security. Pew mistakes 
are, however, entire evils, and tliia one will at least eneura 
for the future a rough soil survey before it is finiilly deter¬ 
mined to irrigate land in the future. 

7, Another mistake, though of a different, nature, was 
made in the Bhawana Branch, the desire for perfection 
introducing imperfection. Instead of running one base 
line for the whole length of the Branch, many rajbabas bad 
their own base lines, and some water-course, were similarly 
privileged—a system which cause considerable confusion 
Doth in original mapping and original allotments, and its 
traces can never be entirely eradicated. This mistake will 
never be tnhde again, 


8, The Gugera Branch opened in 1898, but the main 
allotment was made in 1899. In the July of that year the 
railway was extended to Toba Tek Singh, and the Gugera 
Branch settlers thus obtained an advantage which had not 
been accorded to those on the Lower Jhang. The land, until 
close to the tail, is of very high quality, and famine again 
lent a helping harfd. The settlers found the water-courses 
even more complete than on the Jhang Branch, their roads 
demarcated, and many of their culverts made. 

9, Some temporary difficulty and delay might, however, 
have been obviated, if, instead of beginning construction 
at the top and proceeding steadily down to the bottom 
rajbaha by rajbaha, care had been taken to first construct 
the rajbaha systems which could irrigate with a low supply. 
This might have saved the tying up of some capital in high 
level rajbahas which could not irrigate because the low ones 
were not constructed, and I think this point is worth con¬ 
sideration in future schemes. Some, again, of the high, 
level rajbahas could only irrigate rather imperfectly even 
when good supplies were running iu the main branch. 
Almost all these defects have nov been remedied either by 
linking rajbahas or the introduction of falls or dams 
immediately below their heads. But it is the greatest pity 
ever to construct a high level head when a low level head 
can he made even at greater original cost. It inevitably 
has to be changed, and then the ultimate cost is higher 
than the original higher cost. Suoh high level rajbahas are 
particulitly troublesome on a canal like the Chenab, e.y., 
in the rabi of 1899-1900, when there was not enough water 
for two whole branohes. but there was more than enough 
for one. The low level rajbahas during the week of short 
supply then did full irrigation, and the high level ones did 
nothing, an unfairness of distribution which is apt to 
cause considerable discontent. However, as I have already 
said, these defects have now been remedied. 

10, There is also on the tail of the Lower Gugera Branch 
a considerable area of laud which is not allotted, and a 
good deal more whioh, though allotted, is not at present 
cultivated, The irrigation of this area was planned before 
our experience on the tail of the Lower Jhang, and it is 
unnecessary to repeat my remarks again here. 

IX- Considerable didiouUies have often been caused by 
failure to allot, and this is felt most when the unallotted 
land is sHuate at the tail of a distributary or system allotted 
in Its higher reaches. Sometimes snob failure has been 
caused by the refusal of settlers to take the land offered to 
them, sometimes by delay in selection of settlers, sometimes 
by delay in the issue of orders sanctioning allotments, some¬ 
times, through the late issue of iirigation plans, and some¬ 
times, no doubt, through the inexcusable proorastination of 
the Colonisation Officer himself. As, however, all these 
difficulties are either unavoidable or can only be obviated by 
tackling personal equations, I regret to say that 1 have no 
remedy to offer for them, but what could be done has been 
done by moans of temporary cultivation. 

12. I have not considered it worth while to enter into 
the troubles caused by defective conditions or the unwilling¬ 
ness of colonists to comply with them, but the benefit of 
our experience in these respects will be reaped not only on 
the Jbelum Canal, but also on our own extensions. 

13. In eonclusion, I should like tossy how loth I have 
been to discover defects in the work of another Depart¬ 
ment which is in most respects so admirable. I have no 
desire to oavil. It is mainly a question of experience or 
the reverse, and the results of the want of it are as patent 
in the Work of the Colonisation Officer as in that of the 
Irrigation Department 

Statement showing (in acres) the Areas allotted on 
the Chenab Canal from September 1892 to 
September 1901. 
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1. Q. (The President.) — Yon are Colonisation OfSoer 
here P—Yes. 

2. Q. How long Lave yon been here?—About 8| years. 

3. Q. When you came everything had practically started 
and was going aWdP—Yes, for 6 years. 

4. Q. What is your previous service P— In this proyince 
only. I have never done any district work. 

6. (The President.) —You really told us so much during 
Our inspection this morning that I have not much to ask 
you. You explain in your memorandum the mistakes 
made to begin with and show how you righted them. I 
have nothing to ask Mr. Jones. 

6. Q. (Mr. I should like to know the system 

of assessment in the Chenab colony—owners’ rate, occupiers, 
rate, etc. ?—We take a fluctuating land revenue of 8 annas 
per acre on the matured crop ; a water or occupiers’ rate 
varying with the crop i malikani 6 annas per acre, cesses 
6 annas, and an owner’s rate of one rupee not yet imposed, 
but imposable after 10 years. Cesses are, however, now 
recovered on the owner’s rate, 

7. Q. It is practically a canal rate and not land revenue 
except for the purposes of cess P—Yes. 

8. Q. (Mr. Wilson.) —Will you describe wl,at was done 
for the original residents of the Bar before the canal was 
introduced ?— If they have been proved to be aborgines of 
the Sandal Bar they are compensated by receiving grants 
of land; half a square for every male child. 

9. Q. You treat them liberally P —Yes. 

10. Q. Have they settled down to cultivation P—Very 
well, Considering their oiigin. 

11. Q. Are they prosperous now P —Yes, very properous, 
move so than before the canal came. 

12. Q. Is no arrangement made for other residents of 
the Bar P—Yes. 

18. Q. Somethining done to compensate the residents in 
the neighbourhood of the river P—Yes. The residents of the 
Jhang Hithar have been given 60,000 acres on the Chenab, 
and they are now receiving 20,000 more. The first 60,000 
acres was given to individuals, hut now,the land available 
is given in joint grants and the same thing is being done 
for Montgomery district. 

_ 14. Q. You refer to land given to compensate for loss by 
diminution of floods and loss of grazing area P—Yes. They 
were partially depended on the grazing in the Bar for the 
muiutenauoe of their cattle. 


16. Q. (The President.)—Yon have succeeded in turn¬ 
ing them into cultivators ?—Yes. 


Mr. I, H, 
Jones. 


16. Q. (Mr. Pa/aratna,)r—Yoa said there is some diffi¬ 

culty in getting people to take poor land. If the rate were 1 Nov. 01. 
reduced, would it be profitable and enable people to take up —- 

land P—It might, but it is questionable whether it is 
desirable. Some of the land is very poor, and it is doubtful 

whether it is advisable to give up laud which would require 
a great deal of water, and water which could be used pro¬ 
fitably on other land. 

17. Q. Beferrlng to certain difficulties noted in paragraph 
11 of yonr memorandum. In carrying out colonisation would 
it not facilitate matters if officers were placed under the 
control of the colonisation officer—the canal officer being 
personal assistant. The colonisation officer goes about getting 
settlers, inducing them to come in while another depart¬ 
ment regulates the supply P—If the canal officer were 
placed under the control—or acted es personal assistant of 
the colonisation officer, I don’t think it would facilitate 
matters. A great deal of the canal officer’s work the 
colonisation oinoet could not hope to control in any way— 
the professional work of the canals for instance. 

18. Q. To what diffioutieido you refer in your memoran¬ 
dum P— Great difficulty is often experienced through non¬ 
allotment of portions of the allotted distributaries. In such a 
case the Irrigation Department may be unable to run full 
Supplies for the distributary because the wateicoorses of 
unallotted mauzas speedily become blocked. I think 
it would be a good thing if the colonisation officer had more ■ 
authority in matters conneeted with distribution. ' 

19. Q. When you speak of failure to allot, you mean the 
failure is your own—the inablility to find peasants soon 
enough to allot P The canal officer is not responsible for 
allotment P—No, the colonisation officer allots. 

20. Q. If there is any delay it is his own fault P—No. it 
may be the fault of Government. If Government don’t 
issue orders in time to enable allotments to be made, sanc¬ 
tion has to be obtained for certain classes of settlers to be 
allotted land under certain conditions, and if Government 
orders are not. issued in time it is impossible to send for 
them in time for certain crops. 

21. Q. (Mr, Wilons.)—In a capitalist grant I understand 
the ooanpier’a rate is recoverable from the tenant and any 
owner’s rate from the owner. In a peasant village what is 
the difference between the two P —No distinction at all. 

In practice the tenant generally pays half the crop and 
half the total aesesement. 


WiiNSESS 16.— Me. E. A. Abbott, Settlement Collector, Jhang. 


Memorandum hy tcitness on (he inundation canals in Jhang. 


Thebe are only two inundation canals in the district. 
The Uoh Nala taking out on the right bank of the Jhelum 
at Chuwan and watering down to Hassu Balel with a 
branob to Uch. It was dug by Fakir Gul Iman to Uch 
and was re-opened by Captain Burlton. From year to year 
clearing work is done under the auspices of the District Board 
The silt clearing is done by the zamindars themselves, the 
District Board contenting itself with giving teniporary 
establishment to effect co-operation among the zamindars. 
The canal iS in two tahsils which .makes isupervision diffi¬ 
cult. The District Board has been empowered to levy water 
rate. 

2, The Bakhtwah Canal, which takes out on the right 
bank of the Chenab to the north of Fir Abdurrahman in 
’i'ahsil Shorkot. The result of efforts to make this a success 
has been neutralised by opposition from the owners of Fir 
Abdurrahman and want of co-operation on the part of the 
owners of Abmadpur and Banjitkot. 

S. There is also a small cut about two miles long which 
brings water from the Chenab to outlying wells in Jhang 
and Magbiaua; it is cleared from year to year by the Dis¬ 
trict Board, which itself benefits by the water brought 
down. 

4. Attempts have been made to throw bnnds across old 
ranches of the river and to utilize the water thne held up 
either by pew irrigatioo cuts or old branches of the river 


for the irrigation of land below the dam. Such bunds jp j 
were successfully constructed last year in Binda Surbana jihhnit ' 
(Chenab left bank, south of Shorkot) and in Ali Khan area __ 
(Chenab right bank, Tabsil Shorkot). There are other j Nov. 01 
likely spots where such bunds could be erected, e.p,, in ' 

Taiwain (right bank Chenab, Shorkot Tabsil) on the Boajni 
Branch in Budhuwana (left bank Chenab, Shorkot 'I'aheil), 

The zamindars are extremely keen on such bunds and only 
retire professional assistance to show them what to do. 

Sufficient professional knowledge is not always at the com¬ 
mand of the Deputy Commissioner. 

6. A very old bund exists on the Hathiwa Branch, 

Chenab right banki in Cbiniot Tahsil. Until quite recently 
this bund was giving excellent resnlts, but I cannot eay if 
it was kept up last year. 

6. I think that in the part of the district which lies 
beyond the Jhelum (the Kachi tract) and the villages to 
the south of Shorkot on the left bank of the river there is a 
reasonable possibility of extension of inundation canals. 

7- Speaking from personal observation only and from 
memory, 1 think a new inundation canal could be taken out 
of the right bank of the Jhelum about Kot Shahir which 
could irrigate most of the villages down to Wasu Astbana. 

Sintilary, abandoning the present alignment of the Uch 
Canal, a new c.tnal could be taken ont near Tuk which could 
water all the villages commanded by the Oeb Canal and 
also those farther south down to Garh Maharaja, 
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8. Tlie Bftkhtwah conld be improved and made to irrigate 
a greater extent of country. 

9. A canal conld bo properly aligned taking out at the 
bnnd in Binda Surbana already mentioned. Unless oon- 
tinned attention is paid to the present channels they will 
silt up. In the north of the district there la not the samo 
possibility ae the river banks are higher and old channels 
much fewer. 

10. What is required is an officer who could devote, his 
whole attention to the work which a Deputy Commissioner 
or his subordinates are unable to do. I do not think that 
inundation canals would do more than pay for their upkeep. 
But properly worked they would keep under cultivation wells 
which in any year of drought are deserted. The Kaohi 
particularly, which is at present in a very pi-eoarions posi¬ 
tion, would ho rendered secure. 

11. The Jhang Distriot Board—apart from its colony 
income, which o.Hnnot he devoted to the purpose—cannot 
afford the necessary outlay to start works of this nature, 
which, if doue at all, must be done by officers conversant 
with inundation canal systems. An Assistant Engineer 
either iu independent charge or under the Muzaffargarh 
Executive Engineer, with head-quarters at Garb Maharaja, 
would he sufficient to carry out the possible schemes. 

Effect (ff perennial canals on sailab and well cultivation. 

12. The most noticoablo effect has been the desertion of 
tenants who have been attracted to the oaiial. Tenants are 
proverbially hard to keep in Jhang District and the prac¬ 
tice of advancing loans to tenants universal. The amount 
of takkavi thus advanced and never recovered is consider¬ 
able. Attempts were made to prevent colonists from 
taking on Jhang tenants, bnt it is difficult to enforce any 
such OTflcv. In many cases owners who have received grants 
of land on the Chenab Caual have thrown their wells out 
of work iu order to bring under oultivation their grants, 

1.3. All zemindars complain that the caual has reduced 
the sailab area. This complaint is of course usually pre¬ 
sented as a roasou for obtaining a grant of land on the 
canal, hut the fact that since trie canal has lean opened 
there has boon a succession of low floods’ in the river makes 
the Complaint plausible, but last year both the Jhelum and 


Chenab rose in a flood as high as is remembered in recent 
years. Local inspection often brings to light the story of 
some old patriarch who remembers tliat laud, used to be 
flooded which now manifestly could not be inundated.hy the 
river both owing to the gradual lowering of its bed and to 
its change of course. 

Idr. To the argument that the Canal Dopavtinont tests 
prove that the amount of water taken in the flood eeason 
makes no noticeable reduction in the height of the river 
the invariable answer is that over a thousand villages now 
get water from the river through the canal. 

16. I think that the canal makes ae a rule no difference 
in the high flood season. Possibly iu years in which the 
river flood is small, the percentage nf water taken by the 
canal may be sufficient to exorcise an appreciable influence 
on the height to which tho river rises below the dam. In 
any case, whore sailab cultivation is on land flooded through 
old branches of the river, or where jhallars are established 
on old branohes to help tho wells on its banks, some effect 
will generally be felt. The river will rise later and fall 
earlier and water will bo flowing in the branch for a shorter 
time than before. The same will be the effect on inunda¬ 
tion canals. 

16. In the cold weather the reduction of the water in the 
river is very considerable. The efl'eot of this is that some 
land already flooded which is ploughed and sown witli 
a rabi crop is now unable to bring a crop to maturity for 
want of water. Such low lying land depends, on being kept 
wet by percolation from the river during the winter to 
enable tho crop to ripen. Tnia land now is high and dry 
during the winter, and to bring crops to maturity wells 
will be required. 

17. The same process of course goes on when the river 
changes its course, which the Chenab is continually doing. 
Here too land whioh used to bring to maturity a sailab rabi 
crop cannot do so without help from a well. 

18. It would bo dlffioult to distingnish in the case of each 
village how far each cause operates towards the result, but 
there is no doubt in my mind that the reduction by the 
canal of water iu tho river throws out of oultivatioo In the 
rabi (uuless wells are oonstruoted) laud which might other¬ 
wise bring to maturity an t.nirrigated rabi crop. 


I . Q- (TAe long have you been in the 

Abbott. Jhang district S'—For three years. 

■■ 2. Q. Have yon hand any famine experience ?—None 

Nov. 01, whatever. 

' 8. Q. Yon have two inundation canals—both on the right 

banks of the Jhelum ? -Yes. 

4. Q. They do not irrigate in the Chenab colony at all? 
—No. 

6. Q. YThat is the amount of land irrigated P—It varies 
very much from year to year ; one, called the Uoh Canal, 
irrigates 2,200 acres, and the other rather less. 

6. 0,. Your canals then are very small P—Yes. 

7. Q. Is there much well irrigation P—Yes. 

8. Q. How deep are the wells?—They vary very much- 
up to 100 feet. 

9. Q. Is spring.level very low ?—Fairly—of course the 
distriot rnns up to the Bar. 

10. Q. How much irrigation depends on wells P—246,000 
acres irrigated by wells and canals, 6,221 other sources— 
820,000 by Government canals. 

II. Q. Do the wells pull the crop through from beginning 
to end?—Yes, in tho upland villages. 

12. Q. Is there any cultivation on the BarP—Yea—one 
Or two scattered wells—mostly for pasturing. 

13. Q. You must have then a Urge area very similar to 
what it was 20 years ago ?—Yos, 

14. Q. (Mr. Ibbetson.)—! take it 60 feet is the limit of 
the agricultural well P—Yes. 

15. Q. (The President.) —Yon say bunds are thrown 
over branches of the river Jhelum?—Of- the combined 
rivers. 

16. Q. Of course they are carried away every year?— 
Not necessarily—sometimes. 


17. Q. Who make these P—Cultivators. 

18. Q. There is no Government outlay P—No. They are 
not very expensive things but they do a great deal of good, 

Q. The irrigation will be close to tho river ?—Yes, 
quite close. 

20. Q. You have nothing to suggest for the Thai on the 
right bank of the river P—There is nothing to be done for 
it. It is a waste. 

21. Q. It is land that is any good P—No. They grow 
good mealies there. 

22. Q. Is it in the centre of tho sand hills P—Yes. 

23. Q. It would not he worth while spending money on 
irrigation P—That will depend on technical information. 

24. Q. Bringing the great canal from the Indus will be 
very expensive?—T think it would be impossible from 
what 1 have seen of it. 

25. Q. With reference to paragraph 10 of your memoran¬ 
dum you require, to make the oaual worth constructing, a 
very largo extension of irrigation over what you now 
have P—Yes. 

26. Q. These areas you mention will not be auffioiant P— 
No. In paragraph 7 I have suggested a canal should be 
taken out of the right bank of the Jhelum by Kot Shahir. 

27. Q. Would tliat he a big thing P—About 12 miles 
long. 

28. Q. Would it require a regulator ?—No, I think it 
can be taken out of one of the branches ol the river. 

29. Q.—You will not require much professional help— 
No. I think not. 

80 , Q. Do yon think, even with that canal made, it would 

be worth while to keep an irrgation officer in the distriot P 
--I have no experience of inundation canals in other 
districts: bnt 1 think an irrigation olhoer would find all bi» 
time oconpiod. 
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81. I doii’t quite understand paragraph 12 of your 
taemorandum regarding the desertion of tenants ; do the 
tenants disappear altogether P—Yes. 

32. Q. Please explain to me more fully paragraph 14 of 
your memorandum r—^My meaning was that the zamindars 
laugh when I tell them that the amount of water taken in 
the.dood season makes no di:fffirence in the height of the 
river. 

33. Q,. They really have a grievance P—Yes, I think so. 

84 Q. The people on the inundation caiiailsP—No. I 
mean in the sailab villages. 

83. Q, Is there no remedy P —No, I think not. 

36. Q. {,Mr. Higham.) —You speak of the various possi¬ 
ble extensions and improvements of inundation canals in 
Jhang and you say that it requires an officer’s whole atten¬ 
tion to be given to it. How will you find the money. Will 
the District Koard pay for it or will you look to the Pro¬ 
vincial Dovernment or to the people themselves?—I think 
the Provinoial Goreinment should carry out the work. 

37. Qi- You would depend on the Provincial Government 
for assistance P —Yes, 

38. Q, The extensions that are proposed from the Chenab 
canal will take up all the Tchadir land on the left bank of 
the Chenab P—Yes, practically all. . A certain amount will 
still be left on the left of tiie Chenab below Shorkot. 

39. Q. Is the land flooded P No. It is land which the 
Chenab oanal could reach I think. 

40. Q. The extensions you propose are all on the right 
bank of the river P Yes, except one below Slioikot. 

41. Q. Has there been any increase in the construction 
of wells in the saj7oJ lands during the last five years P— 
Yes. 

42. Q. You say that tailah lands suffer to a certain 
extent on the opening of a permanent canal ?—Yes. 

43. Q. What facilities are given for the construction of 
wells. Are takmi advances given ?—Yea, if they are asked 
for. 

44. Q. (Mr. 7F»7so».)~The Jbelum river flows from the 
Shahpur district through J hang district, joins the river 
Chenab and flows on between Multan and Muzaffargarh. 
There has been a considerable development in inundation 
oanalsin those districts P—Yes. 

45. Q, Why is it that inundation canals have not been 
developed in the Jhang district P Is the country not the 
same P—I think It is because Jhang is an out-of-the-way 
district. 

46. Has any survey been made of the country be¬ 
tween the Jhelum and Chenab with a view to see if aij inun¬ 
dation canal could be constructed there P—I don’t think so. 
There was a partial level taken in Captain Burlton’s time. 

47. Q. Who took the levels P—I think the District Board 
Surveyor. 

48. Q. In the Shahpur district canals are made by private 
persons. Why is there no such development in Jhang P — 
1 am not acquainted with the Shahpur district, but I think 
ithe people hang more together there than they do in Jhang 
where there is less cohesion among them. 

40. Q, 1 think it is a matter of the Deputy Commissioner. 
Jhang has always been in the background._ Has there been 
any notioeable failure on the Jhelum river P—There has 
been a certain amount of reduction in the J holam but no 
failure. 

60. Q. Where has the greatest failure been noticed P— 
The greatest failure has been on the sailab circles in the 
Chiniot tahsil. 

6]. Q. H as there been much reduction on the Chenab 
after the Jbelum goes into the'Chenab ?—Yes, there has 
been a conadeirahle amount there. 

'62. Q. Do you think that the reduction in the mila,b 
area is due to.the greater attraction of the canalf—No, I 
'should say not. 

63. The reduction .of the area is due to the Bmall 
ifloodsP—Yes, 

64. Q. With xeferenoe to your paragraph 16 do you think 
that loss of peronlation from the river is the chief cause— 
'or the reduction in the summer floods P—The rad.uotioB in 
the summer floods makes it impossible to sow so wide .an area, 
the land being left dry in the winter makes a much larger 
area dependent on well irrigation, 

65. Q. A great many wells have been made since last 
settlement P—Yes. ' 


56. Q,, Have yon given much iakavi to enable these to 
be. made P—N o, They are made by the people themselves, 

67. Q. A great many wells have been abandoned P—No. 
Well's are still kept at work but there has been an aban¬ 
donment it is true. 

58. Q. (Mr. Ibhetson.)—Kve they any signs of tenants 
coming back P—Yes, distinct signs, 

69. Q. Do you expect them all to come back P—I think 
they will in time. 

60. Q. Wbat reason Lave you for thinking that P—I 
think colonists have a great objection to taking Jhang 
tenants. 

61. Q. You expect a return of prosperity P—Yes. 

62. Q. You say you could not suggest remedy for the 
failure of the sailab in the riverain. Would it be a remedy 
to give inundation canals P —Yes. 

63. Q. That would be a remedy P—Yes. 

64. Q. Would it not be a remedy to grant takavi P—1 
don’t think so. 

65. Q. If takavi free of interest were granted P—I don't 
think the interest makes m-uoh diiferenee. If they could 
get the takavi and had not to pay it back on a fixed date 
1 think it would be a great inducement. 

66. Q. What has Government done to help the people in 
the river vallavsP—Given them a considerable amount of 
land. 

67. Q. You do the selecting of colonists P—Yes, 

68. Q. On what principles have yon been selecting them P 
—I have given land to families, to zemindar-s, and also to 
Hindus who have got ancestral jagir land in these villages. 
I have endeavoured to lot everybody who owns a reasonable 
amount of land in the village have a share in the grants up 
the canal. 

69. Q,. Have any remissions or suspensions for deteriora¬ 
tion been granted P—Some revenue has been suspendednot 
very much, 

70. Q. How do yon account for that P—Because there bad 
been a great increase in cultivation after the last settlement, 
and the last settlement rates were reasonably low, 

71. Q. The present land revenue is severe owing to the 
reduced area of ouitivatlon P—Figures for the past two or 
three years show it has been very heavy, but the figures for 
last year show that since the great flood in the Chenab last 
year the revenue on the amount of area cultivated was very 
light—but last year was an exceptionally favourable year 
and I think the revenue on the area likely to be irrigated 
by inundation is certainly a full revenue, 

72. Q. The land revenne is at present fixed P -Yes. 

73. Q. The people are not so badly off now as they were 
two or three years ago P—No. 

74. Q. (Mr. TFilson,)~~In the case of the people suffer¬ 
ing from loss, setting aside the migration of tenants, do 
you think the grants given them in the Chenab colony com¬ 
pensate them for the loss of water?—They have oompen- 
.sated them, 

76, Q. Do you think on the whole it has fairly oompen- 
sated them P—Yes. 

76. Q. You say in your note, inundation canals would 
not pay for more than their upkeep. In other districts they 
yield a handsome return. Do you include the revenue 
gained from inundation canals P—'No, only the occupier’s 
rate which would probably not greatly exceed the cost of 
maintenance. 

77. Q- You stiU would get a fluetnating rate on cultiva¬ 
tion P—Yes. 

78. 'Q- Then you would get new land revenue on the 
extended irrigaftioB, fluctuating and not fixed assessment, on 
acoonnt of the addlMonel oanal irrigation P—I think so, 
hut they would stiM requii>a wells. 

79. Q. Why did the number of wells not increase faster 
—what were the obstaolesP—I think partly the lack of ten¬ 
ants. 

80. Q. Back of labour P—Yes; I think also because it Is 
desirable to keep certain lands for pasture. 

8 L ©.—Lack of capital had much to do with it?—Yes, 

82. '©. Fakavi h&B not been taken advantage of P—It 
has not been taken advantage of. 

83. Q. What are the principal defects in the takavi rules ? 
—The difficulty of getting takavi, and secondly the rigidity 
of collection. 
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8i. Q. A« a matter of fact any suspension of instalment 
is almost unknown, but you have power to sanction itP— 
Yes. The only oases in which I have suspended tahavi have 
been when I found out the necessity myself without waiting 
for a report from the Tehsildar. 

85. Q. Do you think that the interest 61 per cent, has 
been an obstacle P—I don’t think so. 

86. Q. Do you think that the fear of fixed assessment has 
prevented men from taking advances ?—No; 1 am sure of 
that. 

87. Q. Do you think the period of exemption is suffi¬ 
ciently liberal P—Yea. 

88. Q. How far are these wells that you refer to a pro¬ 
tection in a year of drought—in a famine year. You had 


two experiences of drought. Did the wells failP-—I have 
not heard anything of wells drying up in Jhang. ThQr 
contiuned to work as they did in other years. 

89. Q. Have the people in Jhang any difficulty in making 
a well. Do they ever come across a stratum which they 
can’t get through. Does that often happen P—I have not 
heard of any such case. If they want to make a well, they 
have a number of old disused well sites which are a guide, 
and they either re-open the old well or sink another. 

90. Q. Yon don’t think we can do much to help them by 
giving them boring tools?—No. 

01. Q. Do you think the scheme for the oonstrnotion of 
wells in private land, by Government Agency, is worth 
trying P—No ; I don’t think so. 


Witness No. 16.-- Mr. L. 'M. Jacob, Superintending Engineer, Chenab Canal Circle. 


1. Q. {The Freeidetit ,)—Yon are Superintending Engi¬ 
neer of this circle P—Yes. 

2. Q. How long have you held that appointment?— 
Three years next 3rd of January, 

3. Q. You were on the Western Jumna Canal before P— 
Yes, for about seven years. 

4. Q. Have you had practical experience in dealing with 
famine relief P—Hardly any; I have had no famine works 
under my charge. 

6. Q. Have you any inundation canals in this circle P— 
No. 

6. Q. Have you had any dealings with them before P—I 
was once in the Upper Sutlej Canal Division. I have nearly 
always had perennial canals, 

7. All we have seen here shows that everything is satis¬ 
factory and there is nothing for this Commission to suggest 
as regards this cirole. The Jumna canal apparently touches 
the worst famine tract in the Funjab—does it notP—Yes. 

8. Q. We have many papers here and among them is a 
very pessimistio report by Mr. Donie while Settlement 
Officer in Umballa, giving a deplorable account of the 
country lying in the direction of Sirsa. Do you see any 
practicability of throwing more water from the Jumna down 
into that country j or any way of forming what would be a 
gigantic inundation canal so as to take up relief there P ~ I 
am afraid I know nothing about the Earnal Division. 

9. Q. Are you aware of the extensions which have been 
made by reducing the quantity of vvater given outP—rYes. 
By reducing the quantity of water given to villages, many 
of which are over-irrigated, and by catting them short 
we manage to make the water go farther. 

10. Q. Do you fi.nd much difficulty in reducing the wster 

f iven to villages which are accustomed to a large supply P— 
[o. They complained a little at first, but they seemed to 
fall into the new regime quite naturally. 

11. Q. Do you by this means really gain a large volume 
of water P—Yes. When 1 was in Delhi Division, we had a 
rabi of only 20,000 acres but after we had cut down the 
supply of water and made several extensions we irrigated 2 
lakhs. It happened to be a rainy year, before the drainage 
schemes were in progress, and the country was so water¬ 
logged we did not require to irrigate more. 

12. Q. Was that a year of great abundance and plenty in 
Elssar P—Generally speaking it was, 

13. Q. Do yon think if the Western Jumna Oanal had 
been laid out at first on systematic lines, after the style of 
the Chenab Canal, there would have been any necessity for 
artificial drainage P—The rainfall being 86 inches in the 
Western Jumna, water-logging would have occurred in 
course of time. I think there would have been some neces¬ 
sity for opening out the main drainage lines. Even if it 
had been scientifically laid out, the drainage schemes would 
be required but not to the same extent. 

14. Q. You say you have seen on the Western Jumna a 
great improvement in the land due to drainage—land bad 
been brought back into decent cultivation P—Yes. It also 
reduce the.extent of the lesar land a great deal. The wear 
was the result of over-irrigation. 

15. Q. Have you served in any other distiiot in the 
Punjab P—I have served on the Jumna, the Bari Doab, the 
Sirhind and the Swat Canals and the Upper Sutlej inunda- 
tlQU canals, 


16. Q. On the Bari Doab is there any question of drain¬ 
age P—Yes, there was in my time, 

17. Q. I suppose the Bari Doab was well laid out at 
first P—Yes. 

18. Q. I suppose you restrict irrigation to a certain ratio 
of the commanded area P — Yes, I think it should be a certain 
ratio, but there should not be too much restriction. 

19. Q. How much would you allow P—I think they 
should be allowed to irrigate half the culturable area in the 
year, but they are now irrigating more than that. It is 
generally taken that the rabi is to the kharifm two to One, 

20. Q. Do you see the same reason for restriction of the 
kharif as of the rabi ?—I think the two should be con¬ 
sidered together. If you have a large kharifyoa would 
have to restrict rabi. 

21. Q. Would you use any restrictive measures to check 
dqfasli irrigation P—Not in a doab like this P I think very 
likely it will be found here that the kharif area will equal 
the labi area. 

22. Q. Have you had much to do with well irrigation P-- 
No. I have not had much to do with It except in a few 
places where we replaced well irrigation by canal irrigation. 

23. Q. Is not that rather a thing to be regretted than 
otherwise P-I think the more they work wells the better. 

24. Q. Have you heard any complaints here of the cold* 
ness of canal water for rabi hrigation P—No. The only 
remark made was in the case of a man who had a fruit 
garden. His experience was that fruit gardeivs irrigated by 
well water fared better than when irrigated by the canal. 

26. Q. {Mr. Higham )—I see the maximum area irriga¬ 
ted by the Western Jumna Canal before the recent exten¬ 
sions was 608,000 acres in the famine year of 1877-78 and 
that this was never afiproached in the subsequent ycMs. 
Taking the 20 years before the opening of the Sirsa hranoh, 
the average area irrigated was about 304,000 acres. Is that 
about right?—Yes, I think it is, 

26. Q. The annual average area on the Western Jumna 
Canal was less than 3^ lakhs, but in the famine year it went 
up to over 6 kkhs. The point is that for 20 years, which 
included one bad famine year, the average area was only 
340,000 acres, then by the opening of the Sirsa Branch and 
other extensions the area has gone up to about 700,000 acres. 
How have the old cultivators been affected by that exten¬ 
sion. Have they lust any of their irrigation P—I have not 
been serving on the oanal since all these extensions have 
taken effect. 

27. Q. When you were on the oanal they irrigated a little 
over SOOjOOO acres P—Yes. 

28. Q. Was there no extension at all during that period? 
—There were only proposed extensions. I got out the 
Bhalot scheme, bnt it was hung up and I also proposed 
ahothet scheme and that wqs also held over. 

29. Q. I want to know whether this extension has been 
effected from water that was in excess of that ordinarily 
taken by the old cultivators?—Yes, I think it was. 

30. Q. W as it not the case that you could not vet rid of 
the water P You bad to ask the zemindars to take it P— 
We had the greatest difficulty in getting rid of it. 

31. Q. Can you say whether the old irrigators have com-,; 
plained of the short supply?—•! cannot say from actual 
experience, bnt 1 think they are all satisfied, 

32. Q, When did jrou leave the Western Junmaf—Jp 
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83. Q. J ust before the opening of the Sirsa Branch P— 
Yes. 

84. Q. When these drains were opened did that have the 
effect of increasing the demand for rabi irrigation in the 
old villages P—Yes, a decided tendency to increase. They 
took water for land that was snbnierged before, water¬ 
logged or marshy. 

85. Q. Were there any measnres taken to restrict irriga* 
tion in the old villages when the new irrigation began P— 
No, not in my time. Afterwards I believe they were 
reduced wholesale. 

36. Q. Since you left P—Yes. We were obliged to mate 
onr outlets rather small. The outlets originally had to be 
fairly large to get rid of the water, but the demand became 
very strong and the supply bad to be restricted. 

87. Q. What was the highest percentage of any village 
irrigated in the whole area P—I have not gone into the 
question deeply. Many of the villages irrigate cent, per 
cent. 

38. Q, Are yon keeping any record of the rise of spring 
level ?—Yes, we have a well register. 

89. Q. Has there been a rise within the last 5 years P— 
Yes. 


year-there have been great difiSoulties in meeting the Mr. Z. 3£. 
demand. j„gob. 

63. Q. About the Chenab Canal, yon think that you — 
will be able to irrigate practically the whole area down to 1 Nov. 01. 

the rivers on both sides P—^Yes, leaving out patches of bad - 

soil. 

54. Q, There is a good deal of good soil available for 
irrigation P—Yes. 

66. Q. In order to supply water for extensions would it 
be necessary to reduce a large amount of existing irriga¬ 
tion P~We must restrict either in the area of irrigation or 
in the amount of water. 

60, Q. You would give less water?—Yes. 

67. Q. That will result in a shortage in the irrigable area P 
—No. We have irrigated over the project allowance by about 
6| lakhs of acres and our full extensions will probably 
amount to lakhs of acres so that the colony will still be 
able to irrigate 3 lakhs over its project allowance. That 
means about 17 per oent. over the project allowance, or if we 
restrict, it would allow the old colony villages about 23 
per cent. 

68. Q. There would he a restriction of area cultivated in 
these villages P—Yes. 


40. Q. Do you know anything of the Bari Doab Canal— 
of the restrictions of irrigation carried out there P—No res¬ 
trictions were carried out in my time, 

41. Q. Some rajhahas of the Doab Canal only run during 
the hharif P—Yes. We have also two such rajhahas in this 
circle. 

42. Q. When do you run water in them P—We are now 
closing them for the rahi. The spring level was very high 
and the land was unsuitable for irrigation. 

43. Q. Did the people make a fuss about itP—They com* 
plained at first, but I saw some of the villagers and they were 
quite satisfied. 

44. Q. When were yon in charge of the 1st Division P— 
Never. 

45. Q. As a matter of fact you have had no active 
experience of restricting the water-supply P—No. 

46. Q. (Mr, lEifsoM.)—About this water-logged tract in 
the Karnal district. Since Mr. Douie has been there, there 
has been very great improvements P—1 can't speak of the 
improvements because I have not served in the Earnal 
Division. 

47. Q. Where there improvements in your Division F—^Yes, 
in the Delhi Division owing to the drainage being opened. 

48. Q, That reduced the water-logging considerably P— 
Yes, 

49. Q. Is there much to be done to effect further improve¬ 
ment P—No. When I left the only extra work that had 
been done was done on application from the villagers them¬ 
selves. 

60. Q. A great deal of water-logging has been practically 
got rid of P—Yes. 

61. Q, On the Western Jumna is the water level of the 
canal irrigated tract generally near enough to the surface 
for wells P—In my time it was. 

62. Q. In dry years can a full demand be supplied P - In 
my time we could always meet demand, but now in a famine 


69. Q. It is desirable to carry out restrictions gradually? 
—Yes, they will be carried out gradually. The sooner the 
process begins the better, 

60. Q. A considerable portion of the land is poor land and 
is it advisable to give water for these lands so long as there 
is better land waiting for irrigation P—Yes, but we don’t 
know what land will he given up. It is almost time that 
the Civil Department did advise what portions of these bad 
lands are to he given up. If they settled once for all we 
would remodel the rajhahas, 

61. Q. Would the remodelling be expensive P—No. 

62. Q. (Mr. lbhefson,)~'ln your experlenoe does the 
indiscriminate use of water on soil to whioh no manure is 
given lead to trouble P—I think it does, but I think it 
depends on the volnme of water given. 

63. Q. You see no object in restricting the supply given 
to soils for whioh manure is not available P—No, the only 
point is whether the water could be made better use of. 

64. Q. From the irrigator’s point of view do you think 
it would Injure him P—No. 

66. 0,. You think that a reasonable restriction of supply 
1 # advisable for many reasons, owing to the rise in spring 
level and because yon want to use water elsewhere ?—Yes. 

66. Q. Is it not very difficult to restrict the supply when 
villages have been accustomed to get as muoli as they 
wished ?—When it is done gradually they don’t feel it very 
much. 

67. Q. Is it wise to allow people in the Chenab colony to 
accustom themselves to a full supply ?—I don’t think it 
does any harm in the early days of a settlement like this to 
he set on their legs ; it makes them prosperous and better 
able to face the restrictions afterwards. 

68. Q. Is it not likely to attract a larger population than 
will he able to live on the ground when you restrict the 
cultivation. Is there not a danger?—No, not with the 
progress we are making. I think extensions will come 
before that is possible. 


WiiMBSS No. 17.— Mb. W. P. Beobib, Superintending Engineer, Derajat, Circle. 


1. Q. (The President.)—Yon are Snpeiintending Engi¬ 
neer of the Derajat ?—Yes. 

2. Q. How long have you been there P—Two and a half 
years, 

3. Q. What was your previous experience P—I was for 
four years on inundation canals in Muzaffaigarh, six years 
on the Birhind, and also on the Western Jumna, Bari Doab 
and Chenab Canals. 

4. Q, Have you had any famine experience P—No. 

6. Q. Will you kindly give us your views about inunda¬ 
tion canals?—Well, the defects of the inundation canals 
are in the first place in the alignment of the canals them¬ 
selves ; they were dug on local considerations; there were 
no broad ideas of any kind and the result is they are badly 
aligned; they cross ridges and depressions so that parts 
are over-watered and others under-watered, thus, on the 
same channel, you have a certain amount of water-logging 
and in other places people cannot get the water they require j 


this leads to great difficulty in improving canals. The Brodie. 
other great defect is the absence of distributaries i there is ' 
only one channel, and every village that wants water has j 
to dig its water-course; a village three or four _miles_ away ' 

has to dig a very long water-course; there is, besides, a 
great waste of water and loss of command (explained on 
map). Some of these water-eonrses are very long and 
there is great difficulty and friction in getting water to 
the tail. Prom a canal ^olnt of view they are very 
objectionable, they make irrigation very inelastic ; water has 
to be carried in these tortuous channels, on account of 
which iirlgatioD is much restricted; the whole cultivation 
is 780,000 acres and the value of the crops 186 lakhs of 
rupees. Of course the burden of clearing these water- 
eonrses is very heavy ; in the Multan Division the estimate 
comes to 111-8 per acre on the area irrigated by water¬ 
courses ; this is a very heavy tax on the cultivator. There 
are other difficulties about the distribution of the supply ; 
as long as the watsr-conrses take out of the canal, it is 
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impossible to distribute tbe aiipply efficiently, because if 
on want to give these people a proper share you must do it 
y a stop dam (map referred to) that means a number of 
stop dams. 

(Mr. Preiton explained that sometimes eight water¬ 
courses run parallel to one another; there had been very 
little improvement carried out on the inundation canals 
daring the last SO to 40 years though there had been great 
extension of irrigation.) 

6* Q. Ton have shown us a remodelling scheme which 
has been completed ; have you got any estimate of what is 
the cost per acre P—We have not made that out, because 
the great bulk of the work was done by chher labour. 

7. Q. Ave theve pakka heads to the water-courses P —It 
we are to build water-course heads on the main canals it 
will be very expensive. 

8. Q. You don’t often put up temporary bunds P—Yes 
brushwood bauds. 

0. Q. Is any remodelling scheme before Government P— 
"We are getting one out, it is all but finished. 

10. Q. I suppose there is -no want of water P—No. 

11. Q- Now will you please continue what you were 
saying I’egarding the defects of inundation canals?—■ 
The cure for these defects would be distributaries that 
would take out where the caual passes the ridges. 
Another point is with regard to the distribution of supply— 
if you have distributaries you can close them without 
trouble, you don't interfere with the private water-courses ; 
at present we ate constantly interfering with them and 
this causes an enormous amount of friction ; if we had 
distributaries we could shut off supply by closing the 
distributary and we oould bold up supplies by dams just 
below the oS-takes. 

12. Q. Have these canals goi pukka heads P—Yes. 

13. Q. Is there much expense in silt clearance at the 
heads P—No, it depends on the position of the heads ; some 
year the river changes its course and begins to erode and 
silts the head. 

14. Q. Why don’t you have one trunk caual P—That is 
esaotly what we purpose to do (matter explained on map). 

15. Q. Almost the necessary consequence of your pro. 
posal would be a weir close to the Sutlej ? —I don’t think 
that is wanted. 

16. Q. If the river suddenly dropped and threw out your 
works P~I'f you had a bad year nothing could help you, ^ 

1,7. Q. Do you think money spent on a weir is an 
insurance worth paying for P—^That is a question of finance. 

18. Q. (Mr. Wilson .)—Is the area commanded suifiolont 
to pay for a weir which would serve both sides of tbe river P 
—I shall think that out; a weir means that yon musthave 
one canal for the whole area. 

19. Q. (Jfr. iZiy^nsOT.)—There is the danger of having 
your canal cut P—That is possible enough (explained on map). 

20. Q. (Z'dsWhat is the rise of the river 
above the minimum ?—^(Hiagram shown to Commission by 
Mr. freston.) 

21. Q. These inundation canals begin to run in May P— 
At the end of April and begiuniog of May. 

22. Q, And go on till when P—The first week of October 
in a favourable year ; this year they did not go beyond Sep¬ 
tember. 

23. Q. Is that your experience in Dera Ghazi Khan tooP 
—Yes, it really depends on the kind of year. 

"34, Q. We have got evidence of sum inundation canals 
oing on till Xmas?—Some canals with a favourable 
ead go on all the yea* round, in Mnzaffagarh canals have 
jsnn for three years in sucoession in Dera iGhazi Khan for 
two years in succession ! they must be favourably situated 
and free of silt. 

25. Q. Is the Lower Bai-i Doab scheme welcome here P— 
It won’t interfere with our canals. 

26. Q. H,ow is the raii crop piatnred P—They simply 
flood the land at first, after .it is soaked they plough the 
land np and that gives them sufficient moisture with the 
aid cjf wells to mature their crops. 

27. Q. Is this country thoroughly supplied with wells for 
taking up the work begun by inundation canals P—All the 
canal land is supplied with wells ; they would not take eana'l 
water except on well-irrigated land. 

28. Q. Have they sufficient wells to give water to all that 
has been already watered by a canal; because a well does 
not irrigate more than 13 acres P—Yes. 


20. 0,. (Mr. liietson.) —I suppose the spring level Is 
not very low P—No it varies from 20 to 26 feet. 

30. Q,. What area can [a well irrigate by eupplemeHting 
canal water, if it gets a good start with canal water P—It 
would probably be more than 36 acres, 

31. Q. There is, I suppose, a very fair amount of rabi 
irrigated P—Yes, a very fair amount. 

83. Q. {Tke President .)—We had evidence the other day 
from Mr. Merk, who said that he would like to see a peren¬ 
nial canal in Deta Ismail Khan. What do yon think of 
it P—I don’t think a perennial canal in Dera Ismail Khan 
would be a good thing. The country there is below flood 
level, and if you had a perennial canal it would water¬ 
log the country. An inundation canal would be good 
thing. 

33. Q. Is there land In the Trans-Indus sufficient for ex¬ 
tension of inundation canals ?—Yes. We have projects for 
extending them (explained on map). 

34. Q. A largo proportion of the Dera Ghasi Khan dis¬ 
trict is watered by the Indus?—Yes, the torrents also 
irrigate, but in some years they get hardly anything at all 
from them. In the famine year the torrent irrigation 
completely failed. 

36. Q. What is the proportion of torrent irrigation~-isit 
half and halfp—No. The torrent irrigation is not nearly so 
important. 

36. Q. Do you know Dera Ismail Khan P—Np, but I 
know there is a survey for improving canals there. 

37. Q. In Dera Ghazi Khan is there much that might to 
he done as regards torrent canals ?—There is no real torrent 
canal. The cultivators bund up the torrent and take out 
channels on either side for irrigation. 

38. Q. And do you think it is desirable you should have 
nothing to do with the management P--I think they are 
well managed as it is. 

39. Q. We are told that in Dera Ismail Khan they have 
certain perennial streams P—Yes. What we really want is 
money to put in distributaries. We can’t build water-course 
heads until distributaries are made. 

40. Q. What is the estimate for these P—I could not tell 
just now. In the Multan district alone we shall want 700 
to 800 miles. We shall want a lot of money. 

41. Q. Is it a question of 50 lakhs P—Something like 
that would be very usefully employed. I can’t give any 
answer until we have the projeots. 

43 Q. (Mr. Sigham )—Does the area of rabi irrigation 
depend on the date on which the canals close or on the 
maximum rise of the floods?—It depends mostly on the 
height of the floods. 

43. Q. You may have a larger area if there are favourable 
floods F—Yes. They take two or three waterings. In fact 
they will take as many waterings as they cau get till Sep¬ 
tember. 

44. Q, Have you ever considered how far the extent of 
the rabi area depends on the date of closure. Can you work 
out figures P—No. 

45. Q. In the Dera Ghazi Khan district Mr. Merk 
suggested a project for taking all the inundation canals up 
in one big canal taken out above the Massuwab canal. Has 
that over been considered ?—No. I don’t think so. I have 
■never hard anytbing about it. I don’t know whether the 
country is .suitable. 

40. Q. (The President .)—^^Mr. Merk proposed to come 
out below the Tank torrent. 

47. Q. (Mr, Do you know anythingabeut the 

proposals for Muzalfargarh P—Yes, They have been worked 
out by the Engineer officer. The Jhangawar is one project 
and is practically ready and so is the Mohanwah. The 
Others are in danger of being thrown out. 

48. Q,. The Settlement officer made hm proposals after 
oonsulting the canal officer P—Yes. 

49. Q. (Mr. Wilson.) —In tbe case of these innivdation 
canals in your division has Government spent any capital 
on them P—'Yes. 

60. Q,. About howmuoh P—In Multan (he capital aoootint 
has been entirely abolished—it is all recharged to re Venn ei 
The account did not in any way represent the value of the 
oa al or the work on them and is quite nominal. 

61. Q. Is the amount of the capital spent by Governmeni 
since we took over this country, on these canals any large 
sumP — No, but on improvements it has been a large sum. 
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52. Q. Government derives a very large inoome from 
these canals ?—It gets about 4 lakhs. 

SB. Q. lathe form of land revenue?—Deducting work¬ 
ing expenses that is the net revenue. 

64 Q. And what is the gross revenue?—It is very large. 
The gross assessment is very nearly 16 lakhs. 

65. Q. Fifteen lakhs derived by Governinent from 
expenditure very little of which has been subscribed by 
Government itself P—Yes. 

66. Q- Can you tell what amount Government has spent 
towards the maintenance and improvements of these canals f 
—The net revenue out of these 16 lakhs is only about 
4 lakhs. 

67. Q. Government then pays about 11 lakhs a year P— 
Yes. 

59. Q. In the case of the distributaries they have been 
making. Is that paid for by Government?-—Yes. The 
improvement works are paid for by Government. 

69. Q,. Will Government derive any benefit ?—Yes ; from 
the increase of irrigation. 

6Q. Q, Have yon worked out what the probable profit 
will be on the present expenditure P—No. 

61. Q. It will be a large sum P—It may be a fair sum 
but not a large one. The great benefit will be to the people 
themselves. 

62. Q. You spoke of something like 60 lakhs being re¬ 
quired to put the canals in hand. If Government advances 
that sum for capital expenditure would it get a fair return? 

■—It would get about 6 per cent. 


63i Q. Would the canal water rate revenue average Mr, Brodie 
Es. 1-2-0 an acre P^—Yes. — " i '. 

64. Q. The Settlement Ofiloer has recommended the T Now 01. 
whole of this should he credited to the canal, Do you think ““ 
that a fair thing to do?—Yes. 

65. Q. If Government improves canals and extends irri¬ 
gation to a new country do you see any reason why higher 
occupiers’ rates should not be charged P—No. There is, 
however, one thing to be considered. The burden of irriga¬ 
tion is heavy on the people because they have to maintain 
the water-courses and it puts them to considerable expense} 
i-8 or even 2 rupees per acre. 

66. Q. Do you think people should make pahka outlets 
themselves P—No, we are building them at the cost of 
Government. 

67. Q. You are not asking the people to make the outlets 
at: their own cost P—No. 

68. Q. You have not made levels P—Men are levelling 
just now; 

69. Q. Does it cost much to do the levelling of that 
oounfry P—No not much. We have very nearly finished. 

70. Q, Is there any difficulty about getting money P— 

Yes. 

71. Q. What is the reason P—No funds. The need for 
these works is f^Hy recognised by every one, 

72. Q. The c^^er system is being abolished in Multan, 
and on the Chenab Canals it is abolished P—Yes. 

7-3 Q; Do you have any difficulty in getting labour in 
place of the cKker ?—No. 


FOURTH DAY. 


Lyallpur, 2nd November 1901. 


Witness No. 18 — The Honourable Mr. Sibney Peiston, Chief Engineer and, Seoretary to the Government, Punjab. 


Memo, of mljeeU on which: 

1. Will advocate the restriction of irrigation in tracts 
which already irrigate a very high percentage of the onltur. 
able commanded area or in which the spring water level is 
high in order to provide water for tracts which at present 
leceive no irrigation. 

2. Will present a special note and plans to exemplify it 
on the necessity for larger grants for the development and 
improvement of the inundation canals by the construction 
of distributaries,'stop dams, outlets, etc., so as to bring, them 
into line with the perenuial canal system. 


proposed to give evidence, 

4 Will bring to- the notioe: of the Commission' the 
necessity for constructing more weirs on the Sutlej, Chenab,. 
and eventually the Indus, so as to assure the early and late 
Man/waterings to the Inundation Canals, which must 
gradually he affected as regards date of opening and closing 
by the withdrawal of water for the pereunial canals. 

6. Will ad vocate the provineiallsation of the Caoals so 
that the province may have a direct pecuniary advantage in 
its development. 


Mr. Breston, 
2 Nov. 01. 


3, Will advocate the entire management including the 
measurement assessments being in the hands of this Depart¬ 
ment so as to place its Officers in immediate touch with the 
zamindars. 


6. Will be prepared,to explain, amplify or be examined 
on the notes already written and laid before the Commis¬ 
sion on the existing and proposed irrigation works. 


1. Q, (OTe Pmiefcaf.)—You are Chief Engineer of the 
Irrigation Department in the Punjab ?—Yes. 

2, Q. How many years have you held your present 
postP—I acted for Mr. Beresford for seven months in 1898 
and have been in charge from February 1000. 

8. Q. Before that time you were aoting.as Chief Engi¬ 
neer in the North-Western Provinces P—Yes, for 13 months. 

4. Q, Before that where did you spend your service P— 
1 have served on all the perennial canals in the Punjab 
axoept the Western Jumna Canal, but never on any of the 
inundation canals, I know them academically, but have no 
praotioal knowledge of them. 

5. Q. Have you had any practical famine relief under 
yon ?—None whatever. The question of famine admins- 
trfition came up after the 1897 famine, and it was decided, 
with the concurrence of His Honour the Lieutenant- 
Governor, that it should be under the Beads and Buildings 
Branch. In some cases we give, professional advice with 
reference to iraigation matters, but the work is in their 
charge. 

6. Q. A large number of labourers were sent up from 
Hissar toJhelum, who did thatP—That was done by us; 
Mr. J. N. Taylor did it undef the orders of Mr. Field. 


7. Q. Have yon any reason to regret the transfer of the 
famine administration to the Beads and Buildings Branch ? 
—I think it is eminently right. I plume myself on having 
got rid of the famine. 

8. Q, Can you speak of the other Provinces P—No. 

9. Q. The only analogous one would be the North- 
Western Provinces ?—Yes, 

10. Q. You advocate “ the restriction of irrigation in 
tracts which irrigate a. very high percentage of the culture 
able commanded area, or in which the spring level Is high, 
in order to provide water for tracts which at present receive 
no irrigation.” I understand that, that practically has been 
done on some of your canals P—Yes, I don’t know whether 
I am at liberty to oommenton a note by Mr. Wilson. 

(Mr, Wilson.)—! have no objection. 

Wifness.^The Bari Doab is rather an insiance in point. 
I first took up the question in 1898. It has taken three 
years to get the' Bevenue anthoriries to agree;, there has 
been a very long controversy; I have all the p^eks bearing 
on it, and if you: wish them put in could do so. The difficulty 
has always been that the Eevenue authorities say “ you 
will upset our settlements." I think they should revise 
them if necessary. Personally I was very glad to see the 
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M^flPretton. rematka that Mr. Wilson has made in his note. I think 
__ it shows a tendency on the part of the Kevenue officers to 
i Nov. Oh tke prooednre hitherto observed in the case of the 

- Western Jnmna and Bari Dosb canals. In his last para* 

graph Mr. Wilson advocates practically what I do. 

11. Q. {The President.) —What does he advocateP—He 
says that “where the rainfall is good or the underground 
water level snffloiently near the surface to make irrigation 
from wells practicable, canal water in the winter season should 
gradually be refused." That is—he advocates the withdrawal 
of water from one tract that is highly irrigated as in the 
case of the Bari Doab Canal or where the spring level is 
high. This is what I have been advocating for sometime. 

12. Q. On the Western Jumna Canal it has been done 
largely?—Yes; there was a great discussion when 
Colonel Jacob tried to carry out the extensions. He was 
eager to push the Western Jumna Canal into Eohtak, 
Hissar aod Sirsa. Sir Denis Fitzpatrick said we had obli¬ 
gations to the Delhi ooltivators who had a prior claim 
to the water, and we must show that they would not lose; 
finally Colonel Jacob showed that the Delhi people would 
not lose, and I think that he has been justified in the 
result. On his strong recommendation vary oonsiderable 
extensions were made, the Navdak, Bhiwaui, Bhalot 
and Petwa Bajhahas, I would now myself like to continue 
that policy and push on the Western Jumna Canal. The 
Canal has raised the spring level in the last 50 or 60 years 
and they can now work Iwells easily ; my idea is that we 
should make them take to wells, revising the settlement 
if necessary; and that we should push on to Hissar, 
Eohtak and to those parts where the wells are very deep 
and which are no doubt the most unprotected part of the 
Punjab. Just referring to Mr. Wilson’e memorandum 
might I bring it up to date in one-particular. In the first 
paragraph he gives the irrigation figures for 1899 1900 ; 
the area irrigated by State canals in 1900-1901 was 
6,000,550 acres, that is, nearly 50 per oont, more than the 
previous year, 

13. Q. Are inundation canals not included in State 
canals P—-Yes, they are. 

14. Q. In reducing the iwigatioa would yon do it 
reducing the size of the outlets P—No ; we should do at 
br lengthening the tatils. 

16. Q, With regard to what you say in yonr note as to 
the development and improvement of the inundation canals, 

1 think this is the most important subject we shall have in 
the Punjab?—That is practically the question on which 
Mr. Brodie gave evidence. I should like to put in these 
maps which show the hideons system of water-conrses that 
at present exists. 

16. Q. OfiOonrse what you propose entails a large ex¬ 
penditure of. money—apart from the question of improve¬ 
ment of oanals and better protection against famine; would 
these improvements be re-productive f—I think the proba¬ 
bility is that they will bo ' 1 should of course be sorry to 
give any guarantee. 

17. Q. You don’t think there is any chance of their being 
hopelessly the reverse P—No, there is no chance of that. 

18. Q. Is it desirable to keep up a distinction between 
the grants given to these large inundation oanals and those 
given for perennial canals f—It is not maintained as a 
matter of fact. We have two inundation canals, the Lower' 
Sohag and Para, and the Bldhnai which were made as pro¬ 
ductive public works, 

19. Q. There is no distinction so long as a work is pro¬ 
ductive, whether the work is inundation or perennial P— 
ho. These two are eminently productive woike. 

20. Q. You make a reference to certain oanals on which 
comparatively emalhsums have been spent and which have 
gradually been extended for a number of years P—Yes, we 
want money to improve them, bnt it does not matter where 
it comes from. I would treat them liberally and even if 
they are not productive, I would put them on an efficient 
footing as protective works. 

21. Q. Your paragraph 8 raises a thorny question which 
is not I think within our reference; I understand yon to 
consider that the management of these inundation canals 
should be under the Irrigation Department as much as the 
management of the Chenab Canal P—Yes, and my reason 
is that et present on the inundation canals we are not in 
touch with the cultivators ; if we were, we could no more 
to increase irrigaiion. If there is no objection 1 should like 
to hand in this note by Sir Eiohard Straohey, dated 1867 ; 

{ brought it to put in if the Commission will accept it. 


22. Q. Now we come to paragraph 4, you advocate the 
ooaetruotion of more wiers?—Speaking generally that whole 
question has been worked out; there has been a good deal 
said, particularly by the Eevenue otficers that the with¬ 
drawal of this water for our perennial canals would 
affect the sailab at the time of opening and olosing 
the inundation canals.—It must iu fact do so. In noting 
on the Bahawalpur system of oanals, I tried to show that 
the probability is that we might affect the opening of these 
oanals by ten days at each end. I think it is possible. I 
think the cure for that is the heading up of low supplies in 
order to give early and late waterings. I think it would be 
a mistake to give perennial irrigation to these canals. 
Constant canal irrigation is injurious to hhadir lands. 
If they get their waterings early, so as to mature the 
Jtharif and put the rahi into the ground, they should 
depend then entirely on wells. My view is, taking the 
Sutlej, that we might put a weir at Sabraon, and another at 
Fazilka, above which it would be quite possible to haVe 
the Pak Pattaa inundation canal; another weir might bo 
put in at Dadau Wan. It has not been worked out, but I 
believe it would pay to make these weirs from loan funds. 
The onltivators could pay higher rates when their supply 
was made more certain. If we gave them water for hharif 
and rahi, they should pay a higher rate than they pay on 
inundation canals, 

23. Q. Would you try go to erect your weirs that there 
should be a canal syetem on both sides (referring to map) P 
—Yes, that is a sine qu& non, 

24. Q. The Sobraon weir would not do for Bahawalpur P— 
No. (Explained on map.) I would not give any of these 
lands water in the rahi. The Khanwah canal worked during 
the whole of the cold weather, but I think it is a mistake 
to let inundation canals run in the cold weather. What 
I have said as regards the Sutlej would apply also to the 
Chenab. (Explained on map.) 

26. Q, Have yon considered the navigation rights on these 
rivers P - We have not provided for them. I have referred to 
this matter in a recent letter to Government. It was really 
an oversight that no provision was made for locks. As a 
matter of fact, we have not provided looks for any weirs 
except in connection with the Sidhnai canal; if considered 
necessary an addition of* five lakhs would more than do it. 

26. Q. As regards the multiplioation of weirs, I suppose 
you would agree that the cost of the weirs would be inde¬ 
pendent of the size of the oanals P—The cost of the weir 
would be the same even for a largo and small canal. 

27. Q. With regard to what Mr. Wilson says lo his note, 
dated 23rd October. *' This is bad finance. If it can be 
shown (as it often can) that the expenditure of a lakh 
of rupees in extending or improving an inundation canal 
will bring in more than 10 per cent., that lakh should 
be immediately forthcoming ; but it cannot be got, wille 
there is no difficulty in getting lakhs of rupees for expen¬ 
diture on a perennial canal.” What is your opinion ?—I 
agree generally, but of oonise we cannot do everything at 
once. Supposing the result of the labours of this Com¬ 
mission was that they said we will give an enormous sum 
for irrigation, still we could not spend it at once; we can¬ 
not work ae railways do, that is, by a million sleepers, or 
order go many hundreds of miles of railway track. Canals 
are made by coolies paid inlpice, and there is a distinct 
limit to the amount that can be spent, certainly in the 
Punjab. 

28. Q. The Financial Department would no doubt say 
so much the better P—Yes. There is I think a alight error 
at the end of the same paragraph. It is said that there is 
no capital account for the inundation oanals; but as a 
matter of fact there is a capital account for the Lower 
Sohag, Sidhnai, Indus and Upper Sutlej canals which are 
all inundatioo canals. The Shahpur canals are divided 
into Imperial and Provincial; there is a capital account 
for the Imperial portion. The only canals for which 
there are no capital accounts are the Muzaffargarh and 
Shahpur Provincial. Up to this year, we had a capital 
account for the Lower Sutlej and Chenab canals, but it 
was so small that we have closed it. ifiiis is shown in 
pages 10 to 13 of the Volume of Statistics, which accom¬ 
panies the annual irrigation Eevenue Report 

29. Q. (Mr. Jihetsan ) The Sidhnai and Sohag were 
made from loan funds and their capital account is com¬ 
plete P—Yes, 

30. Q, Of the other oanals the capital account is notcomr 
plete P—It is quite complete for the Upper Sutlej canals all 
of which were made or purchased by Goverment; it is also 
quite complete for the Shahpur Imperial oanals which were 
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made by Government, but in tbe case of the Indus canals 
it is not a complete capital account. 

81. Q, {The President ,)—At the bottom of page 3 of tbe 
same note Mr, Wilson says “ it is the duty of the State, 
when contemplating tbe construction of a perennial canal, 
to consider its effect upon the inhabitants of the river 
valley lower down, and to provide as far as possible for the 
maintenance of their present prosperity j one of the best 
means of doing this is to give them a share of the irrigation 
from the perennial canal.” That 1 understand is the prin¬ 
ciple on which you work ?—-Yes, we will extend irrigation 
into the river valleys and reduce it as soon as the spring level 
rises ; we have introduced this principle for the Chenab and 
Jhelum canals this year, and the test will be the rise in the 
spring level; this is the only test that it is possible to 
have. Instructions have been drawn up and agreed to by 
the Civil and Revenue anthorities and approved of by His 
Honour the Lieutenant-Governor. (Copy shown.) 

32. Q. Is it looked upon as a duty to,see that the existing 
rights are protected as regards the hhadir lands j is 
there money compensation F—No, I don’t think as far as I 
know that my department does anything except in the 
tracts where we have charge of the inundation canals, as, 
for instance, the tract between the Lower Sohag and 
Haiiwah. 

33. Q. You recognize the principle so far that you 
have advocated that, in the event of the Lower Bari Doab 
Canal being executed, it is desirable to ensure the rights of 
early and late waterings, and It is to meet this case that 
you propose to put in weirs—We have not recognized the 
principle in the past, but 1 consider it the right thing 
to do. 

34. Q. Do you consider that supposing the sanction of 
the Government of India ware given and funds were found 
that it would be desirable to go ahead with the Lower Bari 
Doab Canal at once P—Yes, I have advocated that we should 
go ahead with it this year. 

35. Q. Mr. Wilson in his note says “ a new scheme like 
the Bari Doab project should not be sanctioned until a ooin- 
plete survey of the river valley below tbe proposed weir 
has been m^e, a thorough enquiry Into the effect of the 
opening of the canal on the river valley below carried out, 
and provision made for remedying, as far as possible, the 
injury to the inhabitants of that valley to be anticipated 
as the efieot (of the opening of the canal." What do you 
think of that P -I think it would be very diflacult to anti¬ 
cipate what will he the effect; as a matter of fact we shall 
have to legislate for whatever happens when it does occur. 
It would be very difiScult to anticipate what would be the 
effect of the opening of the new canal. I think I have 
shown that the opening of the Sirhind Canal has not 
affected the inundation canals of the Sutlej. The Revenue 
authorities do not agree. In any case we could not lower 
the beds of the inundation canals until the supply had been 
reduced in the river. 

36. Q. You could commence with constructing the weir P 
—I doubt whether we should be able to anticipate what it 
will he necessary to do. 

37. Q. As regards the Lower Bari Doab Canal P—If 
injury would be caused, there would, no doubt, be _a moral 
obligation on the part of the State to provide fari passu 
for those lands which would suffer by the new canals with¬ 
drawing the supply; I think this would be advisable from 
an administrative point of view. I would not, if it could 
be avoided, injure riverain land to irrigate high lands. 

38. Q. Would yon abstain from irrigating the high lands 
because it was injuring the riverain lands P—No, even if it 
were impossible to compensate them 1 would still make a 
canal, because we should do greater benefit to the country 
as a whole. 

39. Q. What would happen in such a case is, that the 
people would clear out of the hhadir lands and go else¬ 
where P—I don’t think that will occur. 

40. Q. We had the other day alrong pressure brought 
upon us to point out the necessity for a hydrographic survey 
of Dera Ismail Khan, with a view to putting on a more 
scientific basis the torrent irrigation in the Daman, and the 
witness also strongly advocated a large inundation canal 
like the Paharpur Canal for the country between tbe 
Daman and the river. Have you considered that question P 
—I know absolutely nothing about torrent irrigation ; I 
have never been in Dera Ismail Khan. The Imperial Gov¬ 
ernment would not grant money for the survey of the canal 
because it was a doubtful project. The Provincial Govern¬ 


ment have only lately been able to furnish tbe funds. We Afh. Preston. 
have now formed a party to survey the canal (explained on — 
map). a Nov. 01. 

41. Q. Would yon advocate what Mr. Wilson alludes to —— 

at the end of his note, “ a complete survey river by river with 

a view to determining what can best be done to maintain 
existing cultivation, to restore abandoned cultivation and 
to provide facilities by means of inundation canals for the 
improvement or extension of cultivation ’’—No, I do not 
agree. I think it is better to take tbs tracts bit by bit; it 
would be absolutely impossible to do it at once ; we should 
have a great mass of information which we could not 
assimilate. 

42. Q. Mr. Wilson’s first proposition is an annual grant 
of 10 lakhs to the Punjab. Is that the kind of thing likely 
to meet your case or do you want more P—I doubt if we 
could spend more. Speaking roughly, I think 10 lakhs is 
an outside figure for the inundation canals. 

43. Q. Coming back to the Western Jumna Canal, would 
it be, as far as you know, practicable, from an irrigation 
point of view, to take a great inundation canal, .say from 
opposite Karnal right across down to Hissar P —I am afraid 
I could not give an opinion as I do not know the levels. 

It is a question whether it is worth while taking only 
inundation irrigation into dry tracts. Mr. Ward and I 
have discussed this question (reference made to diagrams). 

You don’t get a supply till well on to the end of July 
and it is gone by September; there is a working flood for 
a very short period only. 

44. Q. Do you know how much of the low supply is 
utilisedP—It is all utilised. The Jumna river is not a 
good river to take an inundation canal oat of, because there 
would be insufficient water. 

46. Q. The Information we have received so far hag been 
to the effect that the necessity for protection against famine 
is greater in Hissar than ^any other part of the Punjab, 
and that there is no way of meeting it P~No, except to 
withdraw water from Delhi aud Karnal and give it there. 

I don’t see any other way. 

46. If that policy were followed, it should be applied 
in all justice to both sides of the Jumna?—We should get 
into political negotiations with the North-Western Prov¬ 
inces which it would be better for the Imperial Govern¬ 
ment to adjust. Under the existing airangeraent we take 
two-thirds and the North-Western Provinces one-third of 
the supply. 

47. Q. Can anything on a large scale be done with the 
Ghaggar streams ?—I doubt whether anything can be done; 

I am also personally very sceptical of tbe advantage of 
doing anything, because at tbe time you most want the 
water the rivers are dry. In a year of fafnine the absence 
of rain causes the channels to be dry; at the time you most 
want the water it is not there, and when the channels are 
full, the water is not wanted. 

48. Q. It is no use, I suppose, trying to find if there are 
basins in the Himalayas in which water oonld be impounded 
at a reasonable cost ?—The slope is too great; I know of no 
place. I doubt if you could make any storage works in 
the valleys of the Himalayas. 

49. Q. {Mr. Ibbetson.) —Can you say anything of the 
hilly country within the Salt Range area from Jhelum to 
Bawal Pindi P—Note No. 19 on page 67 of my volume of 
notes deals with the subject. I believe there are valleys in 
which water could be impounded, but they are said to yield 
salt water. 

60. Q. Has any examination ever been made P—I don’t 
know. 

61. Q. And about the Qnrgaou hills P—There is a com- 
plete note in the “ notes on Irrigation Works.” The general 
history is that they were in charge of our department ,up 
to the later seventies and then they were considered to he 
so small and insiguifloant that they were given back to the 
zamindars. There is a note on the subject at page 116. 

62. Q. {The President.) —Can you supply us with any 
figures repvding the relative productiveness of irrigated 
and non-irrigated landP—No, I have none at hand. The 
difficulty is, I think, that the outturn varies from field to 
field. Some Settlement officers have made crop experiments 
and published the figures, but they are considered to be 
absolutely valueless owing to the difficulty of striking an 
average. 

63. Q._ What is your feeling about the necessity of arti¬ 
ficial drainage in a properly irrigated tract like tbe Chenab 
where distributaries have been well laid out P—I think 
drainage must go hand in hand with irrigation. In this 
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tract we have been particularly careful about reserving land 
for drainages. 

64. Q. On reh and usar lands bave yon known satisfac¬ 
tory insiauoes of remodelling canal distributaries in land 
which had gone into a state of deterioration P—No,. I don’t 
know of any. 

65. Q, Wbat about the Bati Doab Canal P—There is no 
reh land to speak of. We have perhaps a little more 
eaperienoe on this (the Chenab) canal ; there is a great deal 
of reh on it and our experience here has been that after live 
or six years of rice cultivation the land will bear a rahi 
crop. 

66. Q. Did you arrive at the conclusion that the rice 
crop sucked the reh out of the land P —I am not quite sure. 
The practical result was that it improved the land. 

67. Q, What are yonr views of the Sind-Sagar project 
as far as yon have got ? - Please see page 70 and following 
of my volume on “The Punjab Irrigation Works." 

58. Are there great difficulties in the way of the 
Sind-Sagar project?—I think that my views have been ex¬ 
aggerated. I am very far from saying that the Sind-Sagsr 
project is impossible. Since I rode into and have seen the 
that, I would be extremely sorry to recommend the Govern, 
ment of India to survey the country in detail; it would cost 
five lakhs; a reconnaissance party is just going out in charge 
of Mr. Ward to determine what tracts are likely to be worth 
irrigating; the Local Government will then be able to 
form an opinion as to whether the Government of India 
should embark on such a large project. There are large 
tracts that will not repay cultivation, partly on account of 
the sand hills and partly on account of the poorness -of the 
soil, but I have only ridden over 160 miles of the that, 

69. Q, (Mr. Migham .)—Have you got any cut and 
dried schemes for improving the inundation canals that are 
hung up for want of funds?—I don’t think I can say 
that we have any hung up for want of funds. One in con¬ 
nection with Dera Gbad Khan came up, but had to bo 
returned a week ago to the local officeis for further inform¬ 
ation with reference to financial prospects ; that I con¬ 
template sending to the Government of India ; itis a scheme 
costing Ks. 6 lakhs and there are others in preparation. A 
good many schemes are in fair stages of advancement for 
submission relating to the Chenab Inundation canals, 
Multan Division j some are being worked out i two came 
to me on Monday last, they are big schemes. 

60. Q. Schemes for making distributaries, etc. P—Yes. 

61. Q. I understand they have not got the levels of the 
country P—In this matter Major Morton could help you 
more than I could, 

62. Q. And in MnzaBargarh P—We ..have no schemes 
ready. 

63. Q. There are several proposals for new inundation 
canals in the Smlaba tracts in Dera Isuiaii Khan P—There 
are only two that I know of—one in Dera Ismail Khan, and 
the Pak Pattan scheme. 

64. Q. Are there any proposals for inundation canals 
from the Chenab for the Sailaba between Khanki and the 
Jhelam P—None have been proposed since I have been in 
charge. 

65. Q. With reference to the eonstruotion of weirs for 
these inundation canals, what do you estimate as the cost 
of the weir at HarikiP—76 to 80 lakhs of rupees. 

66. Q, Does that include the whole of the head-works P 
—Yes, training works and everything. 

67. Q, (President) —And canal head-works?— Not the 
canal regulator J that would go to the cost of the main line. 

68. Q. (Mr, Higham,) —I suppose the weir, head chan¬ 
nel, and regulator, etc., we may look upon as costing a crore 
of rupees?—Yes. 

69. Q,. And your three weirs would coat 3 crores of 
rupees?^ Yes. 

70. Q. Do yon think that the works would payP—-I 
think so. 

71. Q, Would they lead to an increase of area or in¬ 
crease of revenue P—To both, 

. 72. Q. We could not get the benefit as regards canals 
in ^ative States ?—Not, unless we carried cut the work in 
connection with the States. 


76. Q. I suppose you could not construct any more 
weirs at the same time P - Yes, we could, 

70. Q. It will take a number of years to make the four 
weirs P—Yes. no doubt. 

77. Q. Then the inundation canals on the Sutlej will 
not be affected until ihe Lower Bari Doab is in full work¬ 
ing order P —No, that will be in ten years; it would not in 
my opinion be possible to construct the Lower Biri Doab 
in less than that time. 

78. Q, Could not meanwhile a great deal be done by 
improving the alignment of the distributary system on the 
inundation canals P—Unquestionably, that would go a long 
way towards meeting the case. 

79. Q, I suppose weirs will bave to be made eventually, 
but they would not have to be made until the irrigation on 
the Lower Bari Doab Canal is very fully developed P—I am 
not quite sure that it would not be remunerative to make 
the weirs at once. No improvements will be complete 
without the weirs. 

80. Q, With regard to the Upper Sutlej canals, they 
have paid very well in the last few years istatement shown). 
They worked for many years at a heavy loss, with occasional 
profit, but from the year 1888-89 there have been a steadily 
increasing area and increasing profits. It appears, looking 
at this paper, that the financial success of these canals dates 
from the opening of the Sirhind Canal P—It is coincident 
with it. 

81. Q. Can any reason be given for the fact that the 
canals bave improved since 1887 P —The only reason that I 
can suggest is the genera] improvement in the administra¬ 
tion of the Irrigation Branch. 

82. Q. Has money been spent move freely since then ?— 
I cannot say, 

83. Q. Has money been spent on improving the Lower 
SohagP—On all Canals money has been spent in cutting 
bands and making distributaries. 

84. Q. It is clear from these figures that the Upper 
Sutlej has not suffered by the opening of the Sirhind Canal 
on which the irrigation has not fully developed until 
1887-88 P—Yes. 

86, Q, I think you made several new distributaries on 
the katora Canal ?—Yes, all the canals were improved. 

86. Q. My point is whether by improving the lower 
canals we cannot go a long way to oounteraoting the effect 
of taking off only 4,000 cuseos for the Lower Bari Doab 
Canal during the flood season P—I think very likely we can. 

87. Q’ That might be done before making weirs ? — 
Yes, it will be all useful work, 

88. Q. What has prevented it being done hitherto; 
simply want of funds ?—Yes. We bave never got the 
grants under Kevenuo heads that we have asked for ; under 
loan funds we can get as much as ever we can spend, 

89. Q. In regard to the proposal made by Mr. Wilson 
for carrying inundation canals to the high lands south 
of the Sntiej, Bikanir and Bahawalpnr, would there be 
a great danger, if you had no rahi supply, of the canal being 
silted up P—It is an unquestionable danger ; we should 
have to clear it. 

SO, Q. It would have to be cleared every year?—Yes, 
With a canal taking off above a weir we could not alter the 
position of the heads. 

91. Q. Can you say whether levels permit of water being 
taken into the Lower Bari Doab from below the junction 
of the Chenab and Jhelum ?—I can say positively that it 
could not. In 1893 I submitted a report on the subject 
which I shall send in. 

92. Q. Can you say anything as to the feasibility of 
taking water from the Gugera branch of the Chenab Canal 
into the Lower Bari Doab P—As regards levels it is quite 
feasible, but it will be extremely expensive, because not 
only would you have to cross the Kavi river, but you would 
have to cross the whole valley of the Deh. The level of 
the water in the Gugera branch is 676, and the level of the 
ground at Wan Radha Ram is 610, a fall of 65 feet in the 
level of the country. It is a little difficult to give the 
information exactly (reference made to contour map). Aa 
regards levels there is nothing against it, but the sehemo 
would work out to some prohibitive sum. 


73. Q. Then you would make them contribute?—Yes. 

74. Q.. How long will it take to construct the weir at 
Hariki?—Five years. 


93. Q. If you carried enough water for irrigating the 
Lower Bari Doab, you would have to take it away from the 
Chenab Canal supply P—Presumably ; if this were done, the 
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Wftt0T would not be passed into the Chenab Canal but into 
a parallel canal which would be constructed. The Canal 
could only run in Jtharif without interfering with the 
Chenab rahi supply, 

S4. Q. Ab regards affording protection to the District 
of Hissar, you say that the only course is to extend the 
Western Jumna Canal. That would be done by depriving 
the Delhi and Karnal Districts of rahi watering P—It is 
the only way. 

95. Q. That will mean not only depriving them of rahi 
cultivation, but also of sugarcane cultivation P—I don’t 
think so necessarily. They can cultivate sugarcane from 
wells. 

96. Q. That will increase the cost of cultivation P—No 
doubt. 


113. Q. To the greater part of the tract 9—To the jif/. Pmfo». 

greater part of the tract then under command. — 

114. Q. Great injury was caused to the people and the 2 Nov. 01. 
soil; wells fell in and the whole tract became water-logged. —— 
Then you began to restrict irrigation and by that means 

you have done an immense deal of good ?—Yes. 

115. Q. Eestriction took two forms ; one was to restrict 
the amount of water to a given area and also the amount of 
the area to which water should be given) by limiting the 
supply P—I am not quite sure that there was any limita¬ 
tion of supply ; the records show that since 1866 we have 
increased the supply entering the canal in both the hharif 
and rahi; you could not say there was a diminution. 

116. Q. I mean the supply to an individual village P— 

No doubt. 


97. Q. We would have to reduce the charge for water 
accordingly, if we only gave sugarcane watering in the 
Mari/ P—Yes. 

98. Q. You would probably have to reduce the assess¬ 
ments on villages ?—That is a revenue matter that would 
have to be faced. 

99. Q. It is not a mere question of not allowing water 
for rabi crops ; most of the villages depend on sugarcane 
cultivation P—Yes. The matter is now under the consider¬ 
ation of the Financial Commissioner as to whether we 
should largely enhance occupiers* rates on sugarcane. 

100. Q. When the Sirsa branch was projected and until 
some time after it was opened, it was never contemplated to 
give it a rahi supply at alt P—I believe so. 

101. Q. It was one of those canals in which a kharif 
supply only was to be run, as we could not increase the cold 
weather supply of the Jumna ; What has happened in regard 
to that ? As far as I know it is treated exactly the same as 
the other branches of the canal. 

102. Q. It is an instance of failure to satisfy a dry 

tract by giving merely a supply ?—Yes, it was found 

nccoBsary to transfer rahi water from the old villages so as 
to give a supply to the Sirsa branch. 

103. Q. It is not denied that in the famine year the 
water in the Jumna was not sufficient to go round P—Yos, 
what there was, was better than none at all, but it is admit¬ 
ted that the canal irrigated crops were not up to the 
ordinary standard. On the other hand price were high. 

104 Q. Are there instructions for the guidance'of 
Canal Eevenue officers for the prevention of water-logging P 
Yes ; these instructions came out from enquiries which 
the Government of India made with reference to the exten¬ 
sions of the Chenab Canal. Personally I ttiink the principle 
is Bonnd. 

106. Q. You have done a great deal to restrict the irriga¬ 
tion on the Bari Doab Canal P—We have done something, 
but no restriction has actually yet taken place because the 
extensions have not been made yet. 

106. Q, In the villages about Amritsar what percentage 
of the culturable area is irrigated ?—Some villages irrigated 
100 to 120 per cent. 1 think, of the whole commanded area 
of the Bari Doab Canal they are irrigating 68 per cent.; 
there are also large areas uncommanded. (Copy of a report 
bn the subject promised.) 

107. Q- My point is, Mr. Wilson says “here where the 
rainfall is good canal water should be refused. Has any 
practioiil attempt been made to do that in villages of the 
Western ,Iurana and Bari Doab canals where water is 
dangerously near the surface P—No, no systematic attempt’ 
has been made. 

108. Q. Do you think that the operation of the nakri 
parta srstem tends to prevent the improvement of the 
irrigation P—Unquestionably it has done so. 

109. Q, Has there been any withdrawal of irrigation and 
remission of the wet rate 9—No. Toe-figures show that 
the area has increased enormously. I have records in which 
I pointed out that the nakri parta ought to have been 
enhanced ; we must have introduced new irrigation into a 
good many tracts and the wet assessment has not been put 
on, as it should have been. 

110. Q. {Mr. Ibbetson.)-rkhon'i, the irrigation on the 
Western Jumna Canal, that substantially is of some 60 
years standing P—Yes. 

111. Q. Before that there was considerable well irriga¬ 
tion P—J don't know if tWe was. 

112. Q. An immense deal of harm had bean done by 
over-irrigation during the first 30 or 40 years P—Yes, to 
certain tracts. 


117. Q. Did you introduce the system of allowing a 
village so many discharge outlets calculated in proportion 
to the area that you thought they ought to water P—1 have 
no knowledge of it. 

118. Q, Mr. Higham says you have doubled your area 
irrigated on the Western Jumna Canal in the last five 
years ; you have not doubled your supply P—Very nearly. 

119. What is the average supply P—I put in a state¬ 
ment giving detailed figures. 

120. Q, You have got to a point at which the supply 
is barely equal in a bad year to the irrigated area P—lu the 
kharif it is quite equal. 

121. Q,. As a fact, in the hist famine, the crops did 

suffer from short supply P—The rabi crops; I' am not so 
sure that the did. 

122. Q. Now you propo.se to carry that procedure still 
further by taking water away from the old villages where 
wells can be built, in order to give it to villages and tracts 
where well irrigation is impossime P—Yes. 

123. Q. Villagers would have to build wells or restore 
those that had fallen out of use in very large number’s in 
order to take the place of the water that you would take 
away from them P—Yes. 

124. Q. You know sugarcane is an important crop in 
these parts ?-~Yes. 

126. Q. The villagers practically pay their revenue from 
it P—Yes, I know they do. * 

126. (J. So important that it has been described by 
Colonel Ottley as the sheet anchor of the canal revenue P— 
Yos, that was his opinion; now-a-days we would not so 
describe it. 

127. Q. I want to show its importance P—Yes, it is very 
important, it is going on still increasing j with reference to 
that, some Civil officers as well as Canal officers thought it 
would be a good thing to restrict it, in order to save water 
for fodder crops. 

128. Q. I understand that that policy has been dis¬ 
allowed P—No. Sir Denis Fitzpatrick said sugarcane 
hampers us very much, the question of rai.sing rates should 
be taken up ; it was intended to raise rates in order to 
restrict it and set water free for green crops. 

129. Q,. I understood it had been definitely disapproved ? 
—No, tbe matter is now before the Financial Commissioner. 

130. Q- ^he present rate for sugarcane is extremely 
low P—Y es. 

181. Q. It would require au enermous increase in the 
rate to reduce the cultivation of sugarcane materially P— 
Probably it would ; I am very doubtful if any increase 
would materially affect the area, 

132. Q. Do you think it would be possible that the 
number of wells, necessary to cultivate the same area of 
sugarcane that they now oultivate, could be built and tbe 
area maintained; I see that the area of sugarcane is 80,000 
acres ; if that were to be irrigated by wells you would want 
at least 16,000 well P—Probably more, perhaps 20,003 if it 
was to be transferred to well irrigation. 

138. Q. Do yon know any well-irrigated tract where the 
same proportion of sugarcane is cultivated ?—I don’t know 
any place, unless perhaps Batala. 

134. Q. It is a fact that one of the first results of the 
introduction of canal irrigation is that the stock of cattle is 
decreased ?~I have heard it is. 

136. Q. And in other ways the whole agricultural eco¬ 
nomy of the village is modified, for instance the Kumhara 
disappear and so on P—Yes. 

M % 
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3 Nov, 01, restricting irrigation f—Certainly, still any extensions must 
be made very gradually. 

137. Q, There is a good deal to he said on the other 
side of the question and against the proposal P—Yes. 

188. Q,, Do these considerations constitute a forcible 
argument against allowing irrigation on new canals to grow 
up to an extent which yon are not prepared to maintain P—I 
have used it as such, in the question of the Chenab exten¬ 
sions. I have also suggested that it might be right not to 
permit cultivators to irrigate a larger area than that for 
which we have promised to supply water. 

139. Q. When a new canal is opened the tendency is to 
extend irrigation as fast as possible P—Yes. 

140. 'Q, But there are various weighty considerations on 
the other side such as 1 have referred to P—Yes. 

141. Q. For instftnce you say that in the kfiadir the 
irrigation has to be reduced as spring level rises P—Yes, 

142. Q. Would it not be wiser to keep yonr irrigation 
down to the level which you contemplate may be safely 
allowed in hhadir lands P—I am not sure that we can 


169. Q, Yon advocate strongly the principle that indi¬ 
vidual interests must in some oases he sacrificed in order to 
secure the greatest benefit to the greatest tmmber—is it not 
of the very highest importance that the individuals so 
sacrificed should be compensated and compensated amplv P — 
Assuredly. 

160. Q. Is that principle generally observed on canals in 
the Punjab P —I cannot recall any instances in which com¬ 
pensation has been given. 

161. Q. I think in the Punjab to some extent, and in the 
North-Western Provinces to a very great extent, the mis¬ 
take was made of beginning with too low water-rates and 
allowing landlords to acquire in the from of rent a very 
large proportion of the profits of water P—Yes. 

163. Q. And that practically our attempts to recover a 
substantial share of tW profit have failed?—Yes, they have 
failed 1 believe, 

163. Q. Recent policy in the Punjab Canals has tended 
to impose full ocoupiers rates so as to leave as far as pos¬ 
sible no undue profits to the owners P—Yes. 

164. Q. The necessary leniency which yon must use on 
first opening a canal is met by fixing full rates and giving 
liberal remissions P—Yes. 


restrict it to that; the difficulty in working on the basis 
you suggest would be that we are nnable to measure exactly 
the volume of the water supplied to each cultivator; we have 
nothing except the area irrigated as a fact and the spring 
level as a fact— of course the perfect solution would be the 
meter, 

143. Q. In practice cannot you do it roughly by_ reduc¬ 
ing your supply P—We do it, but there may be a difficulty 
on the large scale on which wa should have to do it, 

144. Q. Would it be a good thing to aim at P—Unques¬ 
tionably. 

145. Q- Have yon any knowledge of any attempts to 
restrict the use of canal water on well-irrigated lands P— 
Yes, we tried our best to do that on the Bari Doab Canal i 
we used not to give water on well lands and tried to keep 
wells working. 

146. Q. Did you succeed P—No. 

147. Q. Why P—In the first place, at that time, there 
was a water advantage rate which was only charged to 
harcmi lands j as wall lands had been assessed as ohahi, we 
were not allowed to ^charge water advantage rate on such 
lands, so that a man who took water on well land paid leas 
than on barani land. 

148. -Q, On some places you have charged double on 
lands irrigable by a well P—Yes. 

149. Q. Did that stop the nso of the water P—I am 

afraid I cannot say. ** 

160. Q. Was it effective while it lasted ?—I cannot say. 


165. Q, Does not the Local Government receive a share of 
water advantage rate, and none of occupiers' rate ; and are 
not cesses levied on the former, but not on the ktterP—Yes, 

166. Q. Has not a water advantage rate been imposed 
where yon think it would have been better to impose a 
higher Occupiers' rate and no water advantage rate P—I 
know it has been continually urged by Settlement officers 
that if they didn’t impose the latter they could get nothing 
out of the canal. 

167. Q. Within your knowledge these two considerations 

have complicated the question P—Yes. / 

168. Q. In practice at present the Punjab Government 
has a much smaller interest in the extension and promotion 
of irrigation than the North-Western Provinces, the canals 
in the latter province having been provincialized and not 
those in the Punjab P — Yes. . 

169. 0,, Yon are an advocate of provlnoializing the 
canals P—Yes, because I am a Punjabi and 1 think the 
Punjab should get the benefit of their splendid property. 

170. Q, How far in the North-Western Provinces is the 
surplus income from the extension of irrigation secured to 
the Local Government, and how far is it absorbed in the 
quinquennial contraots. Having been in the Secretariat 
there, I suppose 50 U know P—I don’t think I can say exactly ; 
the last contract is an extremely complicated one, I gave the 
Retails in the Report for 1898-9i>. 

171. Q. Mr, Laville said the canal income is kept wholly 
outside the contract P—That is wrong. 


151. Q. In 1885 the North-Western Provinces made a 
similar attempt and failed P—1 am not aware. 

162. Q, Have you ever considered _ the question of 
varying rates for water, higher at the tail of the Bari Doab 
Canal for example and lower at the top ?—1 have considered 
and advocate it. 

153. Q, Do you see any practical difficulties P—None. 
I think there might be a zone rate. 

164. Q. Would the objection be that two villages on 
either side of the zone boundary would be paying different 
rates P—I don’t think it would matter j that is the case 
under the land revenue system at present. 

166. Q. Only on account of differences between the 
considerable difference in the assessment of Lahore and 
villages, on other account P—Asa matter of fact there is 
Amritsar—for, instance Lahore District is assessed more 
leniently than Amritsar. I have recently written a note in 
which I have urged raising of the water rates in the former 
district in order to bring the gcoss demand of the State to 
the same point in both districts. 

166. Q. Yon don’t think any injustice would be felt, as 
between villages on opposite sides of your boundary line P— 
No. 

157, Q. 1 understand that on any canal however scienti¬ 
fically laid out a certain amount of local damage will be 
done, which may be remedied by drainage—damage to indi¬ 
vidual villages, to soil by water-logging, reh, etcP—Yes. 

168. Q, Has compensation within yonr knowledge been 
give to villages that have been damaged ,in that way by 
canals ?—No. 


172. Q. It is inolnded in the contract P—Yes. 

173. Q. That means that, apart from any agreement bo- 
tween the Provincial and Imperial Government, by which a 
larger proportion may be given to Provincial on account of 
good management, if the Provincial Government wishes to 
secure to itself a share of the increased income which it has 
gained, it must correspondingly increase its expenpenditnre 
within the term of the contract P~lt must do so. 

174. Q, It is not always possible to spend the money' 
year by year. Supposing it were possible to keep the canal 
income outside the contract and allow the Provincial Gov¬ 
ernment to fund it on the understanding that it must be 
devoted to canal works, would that not be a powerfuj 
stimnlns to extension of canal irrigation P—I don’t think it 
would be easier than it is now. 

176. Q. I understand yon find it different to get money 
for minor works and surveys P—Yes. 

176. Q. And then the improvements on inundation 
canals; would it not have been possible to carry these out if 
the Provincial Government had had an irrigation fund out 
of the income which it had earned from extensions P—Yes, 
if they had a fund like that. 

177. Q It would be a question between the Imperial and 
Provincial Governments j if the Provincial Government had 
such a fund at its disposal would it not he a strong impetus 
to canal improvement P—Yes, no doubt. 

178. 0,. It is generally said that the indiscriminate use 
of water on lauds for which there is not enough manure 
injures the soil. Is. that yonr experience P—I cannot say 
that 1 see any deterioration of soil in the Punjab. , I don’t 
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thint the crops on the Bari ,Doah Canal are any worse now 
than they were 10 or 15 years ago. 

179. Q. Not on the lighter soils P—No, I have not heard 
any complaints, though there has been heavy over cropping. 
Taking also the Chenab, I cannot find that there has been 
any material deterioration. 

180. Q. That is virgin soil. In any case have you 
noticed or heard of deterioration owing to the ,use of water 
where manure is not available P —No, in the Swat Valley 
they manure considerably. 

181. Q. Do you think as an Engineer, that it you were 
asked by a Punjab peasant to advise him as to the location 
of a well, which he intended to sink, that is to say, where 
he would be likely to come to a hard or a soft stratum of 
soil, that you could give him any advice worth having? 
—No, not without boring. 

S' 182. Q. Do yon think any Engineer in the Punjab could P 
—I don’t know of any. 

183. Q. Can yon acqnire that knowledge ?—I don’t think 
BO without practical experience of sinking an enormous 
number of wells. 

184. Q, Can you tall me the cost'of a trial boring for a 
depth of say 40 to .60 feetP—Something small, Es. 10 to 
Ks. 15. 

186. Q. The Famine Code projects of the Punjab have 
been just revised P—Yes, 

186. Q. Were you consulted about them P—To a certain 
extent. All the projects suggested by the Executive 
Engineers came through me and were passed on to the Eoads 
and Buildings Branch, 

187. Q. Are there any Irrigation projects included in 
them?—You can scarcely call them irrigation projects; 
there are outs-off from inundation canal widening banks 
of canals, in one or two oases clearing escapes on the West¬ 
ern Jumna Canal. I think the projects will remain on the 
famine programme for the next 60 years. 

188. Q, Supposing yon were asked whether you could 
suggest any irrigation works which would be_ of value iu 
exposed tracts, could you do so P—The only thing I could 
suggest would be the digging of the Lower,Bari Doab Canal; 
that means importing labour from famine tracts;- I cannot 
suggest any irrigation works in any tract in which there is 
likely to be a famine. 

189. Q, Do you know anything about the parts of tho 
Punjab were bunds are possible P—No ; the oorrespondenoe 
on the subject is printed. 

190. Q, (Af»*. iPrt/amtwa.)—Yon suggest that the canal 
Irrigation should be restricted in tracts where a large pro¬ 
portion of the area is irrigateded p —Provided the water is 
wanted in other tracts. 

191. Q. Otherwise you would not restrict it P—There is 
no particular object in doing so, unless you restrict in order 
to prevent or counteract the effect of water-logging. Other¬ 
wise I would let the people have it. 

192. Q. Suppose there are ten villages which might be 
irrigated, though not liable to drought, _ would you still 
give them water?—I should like to distribute the benefits 
of irrigation fairly over the whole of the tract commanded. 

193. Q. What is the object of giving it to a place not 
subject .to drought P—It is best to give all a fair share of 
the prosperity. 

194. Q. How would you restrict the supply P—By reduc¬ 
ing the size of the outlets or reducing the time for which 
the water is supplied. 

196. Q. In the case of Mar^ would you exclude a cer. 
tain area from the benefit of irrigations’—I would not ex. 
elude a certain area. I would give every tract an equal 
share of irrigation. 

196. Q. But the effect would be to reduce the quantity of 
each individual P—Yes. 

197. Q. Would that not affect the outturn?—No, I 
don't think it would. 

198. Q. If a field gets a smaller supply than before 
won’t that affect the produce P—It won’t aneot the gross 
produce, 

199. Q. If I get less water won’t my outturn be affected P 
"•Yes, hut somebody else will get the water. 

200. Q. Still it would be at my expense. Do you think 
that woul#be fair P—Eminently fair. 

201. Q. How P—You have paid nothing for it, you have 
invested nothing in the canal. 


202. Q. I am paying the price of the water and I am not 
getting a proper outturn ?—Then you should not be charged 
a water rate. 

203. Q. Supposing instead of an average crop of 12 
annas I get only 8 annas, what relief would you give me ? 
—J li that particular ease we should probably give you none ; 
that is a point on which the Eevenue Authorities are not 
quite at one; it raises the question of kharaba about which 
there has been a great deal of discussion, wliich is still going 
on; we have rules under which we give remissions in the case 
of total failure, but the rules don’t allow for the case of 
reduction of outturn of crop. 

£04. Q. If you reduced the outturn by diminishing the 
supply P—Our rules don’t provide for that. 

205. Q. Should that not be taken into account when you 
propose a wholesale reduction P—1 don’t think the cultiva¬ 
tor should be too grasping. 

206. Q. Do you propose to exolnde a certain area from 
irrigation P—We have nothing to do with the area ; suppose 
your share is 9 hours, yon may do as you like with the water 
we give yon ; we cannot interfere with that; if we give you 
enough to irrigate 75 acres and you only put it on 60 acres 
that is not our look out j we have no authority after the 
water leaves the outlet. 

207. 0,. It practically comes to this that by letting in a 
smaller supply of water to the ryot you compel him to 
reduce his areap—Yes, but we give it to the other man. 
We presume that whatever the ryot gets he will use to 
mature his crop and not spread it over too large an area 
and get an inferior crop, 

208. Q. By diminishing his supply you make it impossi¬ 
ble for him to irrigate his crop effectively p—No doubt, 

209. Q. You say on certain inundation canals water 
should not be supplied during the cold weather, what do you 
propose to do with the water so withdrawn? Do you pro¬ 
pose to supply it to other places ?~No, to let it go to the rivers. 

210. Q. Why P—The hadir lands are better for not 
receiving it, the whole object is to protect the people against 
themselves and prevent water-logging. 

211. Q. Are the ryots not the best judge of that P—No. 

212. Q. Yon said that on the G haggar Canal people would 
not take water in certain seasons P—No, on the Qhaggar 
canals they would not take it in a year of heavy rainfall, 
because they don’t want it; last year was a year of splendid 
floods hut the people did not require water. 

218. Q. In ordinary years they would take it ?—Yes, but 
in ordinary years we have not got the water. 

214. Q. Have any experiments been made to determine 
the duty of water, to find out if the particular quantity of 
water allowed to a field affects the produce P—I cannot say. 
The Revenue Authorities have I believe made some experi¬ 
ments. 

215. Q. You cannot tell if a particular canal is doing its 
full duty or not P—It is difficult to say what is the full duty, 
I don’t think on any canals we have come to the maximum 
duty. 

216. Q. Does not the question of outturn come into that P 
—I don’t think we are in a position to test the outturn j the 
Settlement officers may have done it. 

217. Q. {Mr. TTifsow.)—Speaking generally, having 
regard to the inundation canals in the river valleys of the 
Punjab, has not much money been unprofitably spent, and 
could not the present area of irrigation have been attained 
by a smaller expenditure of money P—Yes. 

218. Q. Can you say whose money has been wasted in 
this wayP—I cannot say—in the old canals it was simply 
the labour of the cultivator, 

219. Q. I don’t refer so much to old canals as the canals 
of the last 60 years P—I cannot say. 

220. Q. A great deal of money has been spent unprofit- 
ably there by private individuals or local bodies and not by 
Government P—I dare say. 

221. Q. Could not a great deal have been saved if there 
had been a survey of the land and proper professional advice 
taken P—Unquestionably the canals would have been laid 
out on better lines. 

222. Q. Is it not the case that the people were not in a 
position to get the survey done P—The oould not have done 
it themselves. 

223. Q. Is there not still a very large area in the river 
valleys that has not been surveyed by Government ?—There 
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Mv. Preston- areas but not very large ; there are some areas on 

-which we are working of which we have not complete surveys. 

2 Nov. OJ.. 224. Q. We ware told yesterday 'that a complete survey 
”*• has not been made of the area irrigated by the Multan in¬ 
undation canals P—No. 

225. Q. You know something of the levels of the country 
in the Thai P—Yes. 

226. Q. And the parts that are under survey in the river 
valleys of the Punjab would not take very long to survey P — 
No. 

227. Q. You said the survey of the Sind-Sagar Thai 
would cost 5 lakhs P—That is a pure shot. I think tl.e 
Lower Bari Doab was estimated for at 1| lakhs ; it will be 
certainly more than three times that, probably 6 lakhs. 

828. Q- Would that 6 lakhs not be ample to complete the 
survey of the river valleys of the Punjab P —Yes. 

229. Q. Would it not he better spent than in a survey of 
the Thai P— At present we are going to make only a prell- 

•minary survey. 

230. Q. If you had to decide on your present knowledge P 
—I would not at present advocate the detailed survey of the 
Thai at all; and I would take up the river valley survey 
bit by bit as we were ready to make a canal rather than 
complete the whole at once, 

231. Q. The money would be more profitably spent than on 
the Thai according to your present views ?—I cannot say ; if 
the Sind-Sagar Canal is made it might be more profitable. 

232. Q. If you had a complete detailed survey of the 
river valleys would you be in a position to say which project 
should first receive attention P —I think a detailed survey 
would only help us to make the canal ( only the Civil officers 
could say which was the most promising, 

233. Q. Would not the Civil officer be in a better posi¬ 
tion to judge if he had the levels P—No ; I thiuk it is a 
question of soil, sub-soil water, etc. 

234. Q. When you have to prepare a scheme for a canal, 
is it not the first thing to make a detailed survey of the 
country P—^Yes. 

235. Q. Is not your knowledge of the advantsge.s or dis¬ 
advantages very vague until you have the levels ?-■ Yes, 

236. Q, Also as regards the advantage of making the 
canal at all ?~It might be most advantageous to make the 
cnnal, but the levels will not help you to decide that; they 
help you to decide whether a canal is possible, not whether 
it is advantageous. 

237. Q. What is the cost of the Lower Bari Doab 
scheme P —832f lakhs. 

238. Q. What is ■ the ultimate net profit on that sum P 
—9'7 per cent. 

239. Q. How long would it be before there was any net 
profit P—19 years. 

240. Q, If you were told that in the next ten years 
you would be given a crore of rupees for inuadation canals 
as soon as you could show that on any scheme Government 
would receive a net profit of 10 per cent., could you not 
work out a number of schemes that would give that promise, 
either in improving the existing canals or in other sohomesP 
—Yes. hut 1 would not like to bo tied to 10 per cent. 

841. Q. And the profit would come in immediately ?— 
We should not have to wait so long as 19 years. 

242. Q. Would not the inoreased return from improve¬ 
ments on inundation oanals come in almost immediately P— 

Yes. 

243. Q. Would it not be a more profitable financial trans¬ 
action to spend a crore, if available, on such improvements 
which would bring in a net profit immediately than on a 
scheme which will only bring in 10 per cent, after a lapse of 
10 yearsP—i am not sure; there arc suoh a number of 
uncertain items. Small improvemenfs on inundation canals 
would bring in a quick return but what the return would be 
it is difficult to say ; at present the rates on most of the 
inundation canals are so low that they do not promise well; 
on the inundation canals of the Indus we don’t get more 
than 1 -8 an acre, on some canals we only get 6 annas an 
acre. This estimate of the Lower Bari Doab Canal is based on 
things that we know, water rate and cost of maintenance. 

244. Q. You mentioned that there were several schemes 
for improvement of inundation oanals or the construction of 
new inundation canals ready P—Yes. 

246. Q. If you were told that whatever money you wanted 
for survey in such tracts would be given at once and for 


whlohever schemes you could send up which gave a promise 
of 5 per cent, net profit, could you not prepare a ooHsider- 
able number of such .schemes very soon P—Yes, 

246. Q- ■1^‘td the expenditure would be financially pro¬ 
fitable to Government P—Unquestionably. 

247. Q. Is there not a considerable complication in 
Shahpur because some of the oanals are Provincial and some 
Imperial P—No, I think there is no compilieation because 
they are quite distinct; the Eauiwah is Provincial, the 
only other Provincial canals are two on the right bank of 
the Indus. 

248. Q. I mean complication of [accounts: you have to 
keep separate sets of accounts; it would be simpler to have 
them under one head P—Yes. 

249. Q. You think it would he an advantage to the Pro- 
viuce if all the Imperial canals were provincialized P—Yes ; 
it is not so much a matter of accounts as that the Province 
should get a share of the benefits of irrigation, which it 
does not at present get. 

250. Q. Do you think it is advisable to encourage the 
increase of private canals ?—I am strongly against it. 

261. Q. And of District Board Canals?—No, this it 
the age of specialists, and if you have a special Department 
to do the work it had better be done by that Department. 

262. Q. You think that new canals in the lower part of 
the Punjab should be under the control of the Irrigation 
Department P—Yes. 

263. Q. Imperial or Provincial as the case might be P— 
I think that it is immaterial, 

264. Q. Is it not the case that Government should con¬ 
sider themselves responsible for all development of irriga¬ 
tion all along the Punjab rivers?—Yes. 

266. Q. Might it not be advisable, as in the case of 
canals, that the Irrigation Department should take some, 
account of well Irrigation and develop that also P—I am not 
quite sure that they are in the same category as canals 
because you are not going to administer a well, 

268. Q. We have had it in evidence that the peasants 
ate often in difficulties as to where to make a well and bow 
best to make it, that help could be given by the use of 
boring tools and expert advice as to where they oould best 
build their wells; could not officers of the Irrigation Depart¬ 
ment give them considerable help in the matter in future P 
—I don’t thiuk we have any very special knowledge as to the 
best sites, we eould make borings or sink wells for them. I 
understood you referred to the administering of a well. 

267. Q. No, only to give what help oould be given 
through the Irrigation Department P—Yes, certainly. 

268. Q. There is no other Department of Government 
that oould do it so well?—No. 

259. Q. Talking about the effect of weirs on the river 
levels below, you said that by deepening' inundation canals 
you had counteracted any effect that the weirs had on 
reducing the level of the water ?—Yes. 

260. Q. Colonel Grey said'that a large sum had been spent 
in Bahawalpur without any help from the Local Govern¬ 
ment." Has any^ing been done in the same way at the 
cost of Government to counteraot the effect upon private in* 
undation oanals or private owners of land p—Not to my 
knowledge ; on the rivers where we have weirs there are very 
few private canals ; there is one in Multan ; our weir has not 
begun to act tliere. I don’t know if the Multan owner has 
done anything in the matter. 

261. Q, So far nothing has been done to counteraot the 
effect of the opening of oanals on the land of private owners 
not irrigated by Government canals ; anything that has 
been done was at the e.xpense of the people P—I daresay. 1 
have no knowledge. 

262. Q. About the use of the surplus water—is It the case 
that after the Jhelum Canal has been opened, there will still 
be a certain surplus of cold weather supply in the joint 
Chenab and Jhelum P—Unquestionably. 

263. Q. Would there he a surplus in the Jhelum P—Yes. 

264. Q. How do you propose to utilize that surplus water 
in future P—Probably by the construction of a weir some¬ 
where at the head of the Multan District to give early and 
late waterings to the Chenab series of inundation canals. 

265. Q. Will that utilize the whole P—I oann^ tell just, 
now ; I don’t know what the volume will he. Themuzaffar- 
garh oanals would be linked up. I don’t know where else 
you could utilize it. 
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266. Q. Would it be a great advantage if you could sup¬ 
ply the Sidhnai canals from the Chenab P—Yes. The Sidh- 
nai irrigation is precarious in some years. 

267. Q. If yon had a weir here which held up the cold 
weather supply, would that not give yon a supply in the 
Sidhnai P—It would have to go back 12 miles (explained on 
map). 

268. Q. You said it would be difficult to take the Chenab 
across the Deg, could you not take it across the Bavi at Ipss 
expense P—Yes. 

209. Q. It is possible as regards levels, if there is spare 
water, to turn the Sirhind Canal into the Hissar Dis¬ 
trict P—Yes, one great difficulty is the political difficulty of 
Carrying water through Patiala. 

270. Q, And also into the tract east of thatP—Yes, 

271. Q. {Mr. JiSetsOM,)—-Would water be available f— 
Not without restriction elsewhere., 

272. Q. {Mr. Wilson.) —la there not excessive irrigation 
in the Ludhiana District ?—No, the percentage of irrigation 
is less than in Pazilka. 

273. Q. Is not well irrigation available P—Yes. Pazilka 
gets a much larger percentage ; there we are irrigating 37 
per cent, and up above not more than 25 to 28 per cent. 

274. Q. You can at all events get a certain amount of 
water by taking it from tracts where well irrigatio n is 
possible P—Yes. 

275. Q. Would that not be a better distribution of the 
W8ter~a more widespread distribution of .its benefit P— 
Yes, I think so. 

276. Q. You spoke about the Ghaggar canals in dry 
years drying up, and in wet years carrying water which 
nobody wanted. These are extremes'?—Yes, but that covers 
every year of our experience. 

277. Q. Is it not the case that the Ghaggar Canal gives 
you a better command of what water there is P—I doubt if 
it will ever be a valuable famine asset. 

278. Q. In course of years you will be able to make 
better use of it, and it will no doubt be a considerable pro¬ 
tection against famine?—Yes, whatever water there is will 
be made better use of. 

279; Q. You have had some experience of counteracting 
water-logging. A good deal of advance has been made in 
several tracts P—Yes. 

280. Q. It is not impossible to remedy water-logging P 
—No. In Karpal and parts of the Bari Doab a good deal 
bits been done, 


281. Q, On the Chenab Canal there are about half a 
dozen different rates, you are in favour of consolidating 
these rates P—Yes. 

282. _ Q. You are in favour of differentiating the rates 
according to the qualities of the soil ?—Yes, unquestionably. 

288. Q. At present we have the same scale of occupiers’ 
rates throughout the whole of the canal area?—Not quite. 

284. Q, The occupiers’ rate is a very low one for good 
soil P—I don’t think so. 

285. Q. The total demand is low?—Yes, it is low I 
think for the best soil. 

286. Q. There are considerable blocks of land on which 
a higher rate is possible P—Yes. 

287. Q. What is the effect of cultivation on poor soil 
and having a high rate for the use of water?—We are 
having difficulty in getting this poor land taken up. 

288. Q. And the result will be that a considerable area 
of poor soil will not bear the cost of cultivation P—Yes, 

289. Q. The value of water is greater on good land than 
poor land P —Yes. 

290. Q. Is it not very advisable *to first irrigate what 
good land is available and then afterwards to try as far as 
you can to reach the poor land?—Yes, certainly. 

291. Q. Y'ou have quoted from a note written by Colonel 
Strachey in 1867. Is it not the case that in those days the 
management of the canals was in the hands of the Revenue 
officers; they managed the cMer, they worked the canals 
and the irrigation officer had no control on these inunda¬ 
tion canals P—I think that he had the same control as ho 
has now—it is a matter of history. The management is not 
now wholly in our hands. 

292. Q. Not in Muzaffargarh P—We didn’t get charge 
of them till 1880, In the Ind canals I don’t think 
there has been any difference. 

293. Q. Is it the case that the management of these 
canals is entirely in the hands of the Irrigation officers P-— 
We simply allow the water into the canal, but don’t know 
where it goes. 

204. Q. You manage the silt clearances P—But not the 
distribution of supply. 

295. Q‘ What Colonel Strachey wanted to do has been 
done since 1867, is that not the case p—I am not aware that 
there is any difference. I think the canals would be more 
efficient if we were in touch with the cultivators. 


Wits ESS 19—Majon W. E. Moetos, E.E., Executive Engineer, Multan. 


1. Q. {The President.) —You are in charge of the Mul¬ 
tan Inundation canals?—Yes. 

2. Q. How long have you been in charge of them ?— 
Nearly four years. 

3. Q. I think the point you propose to give evidence 
on is that there are certain faults with regard to the canals 
that should be remedied P—Yes, cbielly with regard to the 
length of the water-courses. 

4. Q. Has that affected irrigation injuriously P—Yes, 
there is a great loss of water ; it would be better if you had 
distributaries to distribute the water on both sides, instead 
of long direct water-courses from the main canal. 

6, Q. You say the proposed Dar4n lag4na scheme of 
remodelling would increase the irrigated area?—Yes, un¬ 
doubtedly. 

6. Q. Considerably P—1 don’t know exactly how much. 

7. Q. What sort of percentage would you get on the cost 
of the scheme?—11 per cent. 

8. Q. {Mr. Miffham,)—H.B,Ye you got any remodelling 
scheme P—That is one. 

9. Q. Have the details been worked out P —Y'es. 

10. Q. You could go ahead at once, if you had the 
money P—Yes. 

11. Q. Are there other schemes which are feasible in the 
Multan District P—Schemes for the whole district could . be 
worked out. 

12. Q, 'Hiis is the only one that has been worked outp 
-Yes, ^ 


13. Q. When was it worked outP—About two years 
ago : it is very old; it dates originally from 1884. 

14. Q, So far as you can judge, will tbe other schemes 
for remodelling pay as well ?—I don’t think they will pay 
as well, 

15. Q, Do you think they would 'pay half as well P— 
They would pay 8 to 9 per cent. 

16. Q. What are the benefits P—Increased area, ^ 

17. Q. And a larger duty from water P—Yes, half the 
water is wasted just now. 

18. Q. Has each village its own water-course?—No, 
some of these water-courses serve several villages. 

19. Q. You have no record of the irrigation from each 
water-course P—No. 

20. Q. Is the management in your hands entirely ?— 
Yes. 

21. Q; Do the District Boards finance the canals P—No; 
they simply build bridges jibey get no income. 

22. Q. {The President.) —Have you any experience of 
District Board management P—No. 

23. Q. Are canals kept clear hy oAher labour?—No; 
that’s been abolished. 

24. Q. When was the change made ?—This year on two 
canals. 

25. Q. The change was made in your time P—Yes. 

26. Q Why was the ebange made P—It was an anti¬ 
quated system, 
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27. Q. Have you had actual experience of working the 
chJier system P—Yes. 

28. Q. H ow did it work P—It created a great deal of 
trouble, because people were continually absent. 

20. Q. Were there such difficulties that on their account 
it was advisable to substitute a water-oess for cither P —Yes, 
but probably the chief reason for abolishing it was to get 
money to improve the canal. Under the chher system we 
could not get the labour for improvements; we could not 
well use the labour of one water-course for improving 
another, 

30. Q, Do you think the change was popular ?—I have 
never heard any complaints since the change was intro- 
ducrd, 

31. Q. l^Mr. Bighorn.) —How long have you been in this 
Division P-'Nearly four years. 

82, Q. The Sidhnai Canal is in your division P—Yes. 

S3. Q, You were in charge daring the two disastrous 
years P—Yes. 

34. Q. What did your irrigation fall to P—26,000 acres. 

35. Q. How much kharaha had you in 1898-99 ?—I 
think 80 to 90 per cent. 

36. Q- Who Assesses ■'this hharala ?—The Civil auth¬ 
orities ; there is no check by the Canal establishment. 

37. Q. I think there was a condition that these villages 
in the Sidhnai should sink wells F —Yes. 

38. Q. Do these wells irrigate in a dry year?—They 
would, but there are not very many. 

39. Q. Have they made wells to the extent they were 
required toP—No. 

40. Q. What was the rule P—I don’t think there was any 
rule laid dovn. 

Mr. Wilson- I think there was. 

41. Q. {Mr. Higham.) Have you any figntes to show 
the number of wells P—No. 

42. Q. Hew did the people themselves like tbe substitu¬ 
tion of water-rates for the ehker system P—When it was 
first going to be introduced tbe people said they did not like 
it; now they take it quite quietly; they like it on the 
whole; they say the canals are likely to improve under the 
new arrangements. 

43. Q. Was it not a fact that on the Chenab canals 
theife was a very high percentage of absentees on the cither 
system P—Yes. 

44. Q. What is tbe slope of these canals 1 in 10,000; 
it goes up to 1 in 6,000. 


45. Q. Is 1 in 10,000 the general slope P—Yes. 

46. Q. {Mr. Wilson.) —Did yon carry out any olearanoes 
last year by cash payments in place of chher? —We took up 
two canals to begin with. 

47. Q. Last winter had you any difficulty in getting 
labour?—Not the least. 

48. Q. Do you anticipate any difficulty this winter?— 
None; we will begin much earlier. 

49. Q. One disadvantage of the ehher labour is that you 
could not get clearances finished in good time?—Yes. 

60. Q. Were the clearances generally finished by the 
16th of March ?—Not generally ; after 96 days you could 
not call on the chher. 

61. Q. As a fact were the clearances generally finished 
in good time P—I think the first year I had charge of the 
canal we had some delays, but not much. 

62. Q,. Under the new system won't yon be able to finish 
o’earances much sooner P—Certainly, by the beginning of 
April. 

63. Q. And if it were desirable to open canals earlier you 
conld clear them earlier P—I don’t think yon ever want to 
open them before tbe last ten days of April. 

64. Q. Yon say you estimate the net profit of this 
remodelling scheme at 11 per cent. ?—Yes. 

65. Q, In estimating the income you expect to have a 
larger area of irrigation ?—Yes. 

56. Q. Is it not the case that the present occupiers’ rates 
which are charged are fixed low as merely a maintenance 
rate P—Yes. 

67. Q, Is there any reason why the area which will now 
be irrigated for the first time should be assessed at this low 
occupiers’ rate P—No, except that there might be difficulty 
with two rates. 

68. Q. The occupiers' rates have been fixed not for the 
term of the settlement, but can be revised at all events after 
five years P -’The Government of India said they probably 
would be revised after five years. 

60. Q. There is no reason why that new area should not 
pay the higher rate P-—You would have to do it on the 
whole canal. 

60. Q. The construotiou of this distributary will reduce 
the expense of maintenance ?—Yes. 

61. Q. So even the old irrigation might be charged a 
higher rate P—Yea. 

62. Q. It would be fair to do so P —Yes; the land- 
revenue is fluctuating and the new cultivation will bo 
assessed. 


Mote .—The Fifth and Sixth days’ Sittings were held in Sind. 


SEVENTH DAY. 


Lahore, 8th November 1901. 


Witness 20—The Hon’bxe Ma. J. M. DotiiE, I.C.S., Officiating Chief Secretary to the Government of the Punjab. 
Memorandum on irrigation and drainage questions in Umballa and Karnal. 


Mr, J. M. Introductory.—W. wag Settlement Officer of the Jngadhri the Pipli Tahsil, Since 1889 I have bad no official conneo- 

Bouie, Tahsil of Umballa and the Thanesar and Kaithal Tahsils tion with either the Karnal or the Umballa District, and 

and tbe indri Pargana of Karnal from the end of 1882 to this fact must greatly lessen tbe value of any information 

8 Nov. 01. the beginning of 1889. The Tlianesar Tahsil of Karnal which I can give to the Commission on the subject of 

—— was then part of the Umballa District and was known as this note. 
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2. G-eneral deseriptiou of tract. —I wrote in 1884 a note* country does not penetrate far into the pising before it falJg 

' Printed in Punjab Go- irrigation from hill streams into the Jumna. Its silt ig good, and its floods on the 

Ternment, Revenue (Irriga- in the tract which I was then whole very beneficial. The Emperor A kbar once ordered it 

^on), Proceedings, No. 7 ot settling, in which I dealt with to be diverted into the Cfaautang, but thongh their head 

May 1886. jjjp jgtjQn of seven streams—the waters are not far distant from each other it is doubtful 


Som, Raksbi, Cbautang, Sarnsti, Markanda, Umla, and 
Ghaggar. The first four traverse the Jf^adhrl Tahsil, 
and the whole course of the Som, which flows into the 
Jumna, lies in that tahsil. In Jagadhri the bill streams 
do more good than harm, and produce no water-logging. 
We are only concerned really with the action of the 
streams in tlie great plain which stretches to the gonth 
and west of the North Western Bailway, which runs from 
Saharanpur to Ambala parallel with the hills and at a dis¬ 
tance of 30 or 40 miles from them. I venture to qnote 
a descriotion of this plain whioli I wrote in 1891:— *' To 
the south and west a great plain of stiff loam and hard 
rice land stretches away towards the avid Hariana and 
Bagar tracts of Hissar and the Jangal country of Patiala. 
Going southwards and westwards the rainfall becomes more 
and more soanty and uncertain, and the water-level sinks 
rapidly, till in the sonth of Kaithal the yearly fall averages 
only 16 or 17 inches, and water is reached at a depth of 
180 feet. With severe labour and the help of expensive 
oxen, industrious Itors work wells where the water-level is 
as low as 60 or even 60 feet. Where it falls still lower 
the sturdiest peasant finds that irrigation will not pay, and 
the harvests depend on what the heavens send them. Under 
these circumstances the crops consist in the kharif of 
millets and pulses, and in the rabi of rape and gram. The 
people look much to their cattle for their means of liveli¬ 
hood, and in good seasons the pasture is abundant. Where 
the rainfall esceeds 24 or 26 inches the culturahle waste is 
coveted with strong dhak jangal, and where it is less, with 
a sparser growth of Jana and jal. The whole of this 
thirsty plain is liable to severe droughts, the harvests are 
most precarious, and failure reaches the level ot famine 
every seven or eight years. Herds of starving cattle are 
driven off to the J urana and the Siwajiks. Many die there, 
and the mortality among those which remain behind iy 
enormous. In the north indeed the Chautang, the Sarngti, 
the Ghaggar, and the Umla in its lower reaches after k 
has dropped its fertillssing silt, overflow part of the plain 
in the rainy season, but the floods are most capricious, and 
the inundated tracts fluctuate between drought and drowning, 
while their popnlatibn is sconrged with fever and pneu¬ 
monia, and between disease and uncertain harvests, is in a 
very depressed condition. The uplands lying beyond the 
flooded zone are healthy, and have a sturdy and^ not nn- 
prosperoos popalatiun.” A large part of this plain is known 
as the Nardak or merciless country. The name is popularly 
supposed to have been given to it.on account to the cruelty 
of its inhabitants, a quality which I never noticed in them, 
it may be more appropriately applied to the intractability 
of its soil and the precariousness of its haiwests. During 
the four years that I observed the harvests of the large 
Nardak Circle in Kaithal the area on which crops vreie 
harvested varied from 24 to 93 per cent, of the recorded 
cultivated area, the average being 69 per cent. The figure 
of 24 refers to the year 1883-84, which was one of great 
drought. Between the beginning of Jnne l888 and the 
end of September there were less than six inches of rain, 
and one-half of tlie whole fell in the first fortnight of 
September. In the Nsrdak the sowings were far below 
the average, and 62 per cent, of the kharif crops sown 
failed. Prohi October to the end of March less thim an 
inch of rain fell. There was no rabi harvest except in a 
few estates in the extreme south, which are watered by a 
branch of the Western Jumna Canal, and in a few villages 
on the northern edge of the circle which have workable 
wells. A failure of spring crops would have been little 
regarded, If there had been grass and water for the cattle. 
But the failure of the summer ririns ouused a grass famme 
and the kharif yielded no fodder. All the tanks dried 
np. The cattle were driven off in large numbers to the 
lowlands along the Sarnsti, to the Ganges valle;^, and to 
the hills, and many never returned. The condition of the 
Nardak has been immensely Improved atnee I settled 
Karnal-Umballa by the construction of the Sirsa Branch 
of the Wertern Jnmna Canal and of the Nardak Bajbaha. 
The part of the bed of the Chantang stream which 
traverses the Nardak to the south of the Sirsa Bratich 
has also been canalized. 

3. The Som.— Of the seven streams which I have mention¬ 
ed the Som lies to the east of the watershed which separates 
the valleys of the Jumna and Ganges from that of the 
rivers which find their way into the Indian Ocean. It is a 
wide saudy cho, but owing to the conformation of the 


whether modern Engineers would attempt the feat, which 
Lieutenant (afterwards Sir Henry) Durand long ago pro¬ 
nounced to be impossible. The Som when in flood gives a 
good deal of tronble to the Engineers of the Western 
Jumna Canal. 

, 4. Character of other streams —The other streams He to 
the west of the watershed, and the waters of three of them, 
the h'arusti, M»rkanda, and Umla, find their way into the 
Ghaggar, which finally lo-ses itself in the sands of Bikaner. 
The Hakshi and Sarnsti are drainage channels originating 
in the plains at some distance from the hills, the other 
streams rise in the hills. All streams of the latter class In 
the Karnal and Umballa Districts begin as shallow and 
fairly wide sandy channels and end in narrow canal-like 
clayey beds. During the first stage their action is very 
beneficial from an agricultural point of view. The silt 
spread over neighbouring lands wlien freshets come down 
is fertilizing, and no marked harm is done to the health of 
the population. The passage from a sandy obaunel to a 
clayey one marks the point where the stream has dropped 
all its silt, and henceforth it hardens instead of softening 
the soil which it overflows. The water even without silt i» 
of course immensely valued in a country with a scanty and 
extremely uncertain rainfall, and an intractable soil. The 
villages on the banks block up the bed of the stream with 
bands to force the water over the land, and, if necessary, 
put up embankments to prevent its escape down side 
channels in another direction. The bands tend to produce 
silting up of the main channel which sometimes almost 
disappears. The side embankments are cut round and 
have to be enlarged fr'm time to time till we gel such 
elaborate works as existed when 1 was Settlement Officer on 
the Sarusti at Mangna and Galedwa. The obstruction of 
the natural drainage of the country by bands and embank¬ 
ments prevents the floods being carried off rapidly. The 
stiff soil absorbs water very slowly, andi great marshes are 
formed in depressions, which last far into the cold weather. 
The above description applies speoially to the Sarnsti. 

6. Itakshi and Ohautang ,—The liakshi and Chautang 
are described in the uo^e which I wrote in ] 884 and in 
paragraphs 11 and 12 of the Karnal Gazetteer. No useful 
purpose would he served by repeating that description here, 
^e canalization of the Lower Cbautang has been only 
recently completed. Z have no information as to how the 
Chautang Canal has worked up to date, but the southern 
part_ of its ebaunej was praetioally nseless in my time, and 
any irrigation from it will be pure gain. The work was 
estimated to cost abouf two lakhs. If it is desired to in¬ 
crease the supply of water in the Chautang this could pro¬ 
bably be done by putting np sluice gates at Sultan per near 
Ladwa, where the greater part of the water is diverted into 
the Sarnsti. There is an old decision regulating the 
division of the water at this point, but it has never been 
enforced. I believe the Irrigation Officers have taken levels 
of the country traversed by the Rakshi and Chautang n ar 
Ladwa. 

6. The Sas^,sti .—I qnote from the Kama! Gazetteer a 
description of the Sarusti as it was 12 years ago when I 
was Settlement Officer Since then the Sarnsti Canal to be 
presently described has been dug ; — 

“ The Sarusti, the most sscred river in Northern India 
after the Ganges, does not rise in the hills, but begins in a 
large depression in the north of the Mnstafalad Fargana 
of Jagadhri. For the first 20 miles of its course it is ut¬ 
terly insignificant, its ohannel being frequently only marked 
by a shallow depression on the surface of the ground, 
and being often lost entirely. Like the Brahmans who 
trade on its sanctity, it lives on the contributions of its 
neighbours. It is only after a branch from the Chantang 
joins it at Bhaini that it acquires a oontinuons channel, and 
is worthy of being called a stream. The Choya, the Betan, 
and the Linda, which are probably old channels of the Mar¬ 
kanda, join, and the united stream, known as the Linda, 
falls into the Sarusti near the border of the Eariial District 
A tew miles lower down at Uinai the Markanda pours its 
waters into the Sarusti. The ohannel cannot contain the 
heavy Markanda floods, and in the rains the country to the 
east of Fehowa is oonverted into a great lake. At Pehowa 
the channel again becomes well defined, arid thence it runs 
west and south-west to the border of Patiala. At Galedwa 
neni Pehowa a large dam diverted the water into the Bid- 
kiarwala Khand, a chancel originally , dug by Bbai Lai 
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Singh to feed , the soared Bidkiar tank at Kaithal. This 
embankment, which did maoh damage to the Lower Sarueti 
Tillages, was opened a few years ago. At Onldera a braneh 
known as the Baha strikes oS to the south'-west, and its 
water is prevented from returning to the main channel by 
a strong earthen dam, or rather series of dams, erected at 
Mangna, and forced over the lands of the Naili villages in 
the neighbourhood of Nawaob. The old bed of the Sarusti 
has become silted up at Gnldera, and is 4 or 5 feet above 
that of the Be ha, the size of which has inoreased of late 
years. The Baba now takes all the water in small Hoods, 
The result is that the seven or eight Baha villages seldom lose 
their spring harvest, bnt the people inhabiting them are 
rapidly dying out from the effects of over-flooding. The 
Lower Nail! villages, on the other band, do not get their 
fair share of the water except in good years when every 
body has as much as, or more than, they want. At Kake- 
war, a few miles lower down, an important, channel takes off 
to the north-west and fills the great jhil between Papsat 
and Kakheri- The overflowings of this marsh run down 
a shallow bed known as the Nai Nadi into another large 
ji il in the south of Bhuna. This in its turn spills in high 
floods into the Phara, which will be noticed presently. The 
main channel continues to run westward and passes through 
the morth of the great Bajput estate of Siwan, for the Irri. 

f ation of which an important embankment known as the 
olar Band is thrown aoross tlie bed of the stream. * 

* * * At Sair, a mile or two lower down, a 

branch called the Phara breaks away to the north-west, and, 
after following^ a winding course for ten or twelve miles, 
leaves the tahsil at Kbarak and soon afterwards fells into 
the Gbaggar. The bed of the Phara at its mouth is not 
large, hut, besides the water taken direct from the Sarusti, 
it receives the dminage of the whole valley to the north of 
that river, and, before it quits the tahsil, it is a very deep 
and wide stream of the same character as the Ghaggar itself., 
It has become much larger since last settlement, and is now 
in fact the main channel, and in high floods is a violent 
torrent whioh it is very diflSouU to control, Ten or eleven 
of the Naili villages depend on the Phara, and its offset, the 
BahA, but their ifrigation is a bard problem, as it is ditfi- 
oult to prevent all the water from escaping uselessly into 
the Gbaggar. Even in ordinary floods the Phara would 
draw off the whole of the Sarusti water were it not for a 
small kachoha dam celled the “ Bawali," that is, “mad” 
thrown ncrosa its mouth, The maintenance of this em¬ 
bankment is of great importance for the irrigation of the 
estates, about ten in nnirber, on the Lower Sarueti, but it 
is often broken by the force of the floods. Below Sair the 
Sarusti proper has _n vary petty channel, and on the Patiala 
border its bed consists of a depression a foot or two below 
the surface of the country, and an insignificant embank¬ 
ment at Andhli, known as the Belak band, prevents any 
water from reaching the Patiala villages in ordinary years. 
The irrigation on the Sarusti is managed by a system of 
dams and cuts. Above Siwan there is usually enough 
water to fill the; cuts and flood the lands without blocking 
up the main stream. But below Siwan almost every estate 
has its own little dam thrown across the channel to force 
water into the cuts. A good deal could be done by local 
effort to improve the present wasteful system of Irrigation 
and to cheek the disease oonseqnent on water-logging.” 

7. The Marloanda. —The Sarusti below Pehowa is really 
the Markanda after it has dropped its silt. Higher up the 
Markanda is a wide sandy cho. It is a real hill torrent 
and rises in the Siwaliks near Nahan. In the rainy season 
floods come down the Markanda with extraordinary sud¬ 
denness and violence, and men and cattle are sometimes 
caught and carried away when Crossing the beh. The 
Waters pour down numerous minor channels and spread 
over the face of the country far and wide, leaving, where 
the flow is slow, silt, and, where it is swift, sand. The 
floods subside very rapidly. It must not be supposed that 
they are uniL rmly beneficial. Cases are not unknown in 
which the people of a village have lost in a single night all 
their stores of grain and been left without ro. fs to cover 
them* A late autumn flood at times carries away or rots 
great quantities of maize which have been out, but net 
garnered. The fortunes of villages, especially of those: 
along the lover part of the river, are very fluctuating. 
Much sand is often deposited and the strong west winds of 
March blow it over the land which has escaped. Bnt the 
good done by the Marhanda far outweighs the losses it deoa- 
sions. As already stated it joins tiie Sarusti at Urnai. 

8. The Umla.~ln the Shahahad Pargana of the 
Tbanesar Tashsll the tJmla is a stream of the same character 
as the Markanda, hut much smaller. Since the first re¬ 
gular settlement fifty yeais ago it has shifted its course 


a good deal eastwards, leaving Patiala and Ambala villages* 
and depositing valuable silt in the south-west corner 
of the Sbahabad Pargana. This process is still going 
on. By the time it reaches the Pehowa border it has 
dropped nearly the whole of its silt, but its floods cover 
the flat rioe knds in the north of the Naili Circle, In 
these rice lands coarse rice is the principal and often 
the only crop. The waters find their way along vari¬ 
ous old channels, the most important of which is 
colled the “ Bakhli Kbaud, ” In the Naili, the name by 
which the tract inundated by the Sarusti, Umla, and Ghag- 
gar is called, the inundations are most capricious and .the 
risks of failure from drought and overflooding are very 
great. The former is no doubt the worst evil, for, if the 
rice is drowned in the autumn, spring crops of g>am of 
wheat and gram mixed can usually bo sown. The effect 
of the floods on tlie health of the people is most, injurious. 
The men are prostrated with fever in the rains, and have to- 
turn out to plough the stiff soil for rabi crops while it 
is still reeking with moisture. Many are left by fever and 
spleen too weak to withstand the winter cold and snocumb 
to pneumonia. I know of no more wretched tract than 
the country lying between the Umla and the Sarusti in 
the Pehowa Pargana. The population would die out were 
not brides imported from the healthy uplands. The men 
rarely grow to middle age and are very often incapable of 
being fathers. I once saw a greybeard in one of the 
villages, and found on enquiry that he owed his abnormal 
vitality to n prolonged visit to the Andamans, from which, 
he had recently returned. A few miles further west the" 
Jets of the high-lying Andarwar Circle are as fine a 
peasantry as on e would desire to see. The Umla finally 
joins the Gbaggar near Bhagal. The north of Pehowy 
IS very flat, and the watershed between the Sarusti and.the 
Umla is so low that it would not be surprising if the latter, 
should some day become a tributary of the former stream, 

9. The Ghaggar ,—The Ghaggar flows west and south* 
west near the northerh border of the Kaithal Tahsil to 
Bsttakhera Lnkman, where it is joined by the Patiala 
Nadi. Below this point it flows south on or near the 
boundary of Kaithal, which it re-enters at Urlana. A mile’ 
or two lower down it leaves the district flpally, and soon, 
after is joined by the Pbara Branch of the SaTnstr. At^ 
Bhagal the Ghaggar is very wide and deep, and rSrely 
overflows its banks, but further west the channel is- 
not quite so large, and in favourable years a considerable 
number of villages i» flooded. The inundations are 
utterly precarious. The Ghaggar has two important' 
tributaries in Kaithal, the Untsarwali and Patiala Nadis;' 
The former has two branches, one running to Kuhram 
in Patiala, and the other to Arnauli in Kaithal and 
thence through the ncrth-?ast corner of the Naili, till if 
joins the Gbaggar at. Dhandawats, The Patiala Nadi 
takes its name from the fact that it passes close to the 
town of Patiala. Thence it flows south through the Powadh’ 
tract till it joins the Ghaggar. A channel, known as the 
Piiran, or old Gh^iggar, leaves the present stream at Dhaiida- 
watH, and runs south-west to Gulah, where it splits into 
two brauCbes, one g. ing west and the other south-west, 
and both ultimately rejoining the Ghaggar. Its bed is 
much silted up, and it is difficult to believe that the Qhag. 
gar once flowed in it. But there is no doubt of the fact 
foi' we know from history that Timur’s army in 1398 or 
1899 crossed the Ghaggar by the onrious old stone bridge 
at Gulah (Elliot’s Indian Historians, Vol. Ill, page 430). 
All accounts show that 60 years ago the Ghaggar was 
much smaller and shallower, and therefore more easily 
flontrulled than it is now. A band was put up by the Sikhs 
every year at Tatians, which must have done much to 
secure the proper flooding of the villages depending on 
the Pnran, which are now in a very depressed state; 
Towards the close of hiy settlement the first five miles of the 
Pnran Nadi were cleared ont by the people under the gnide- 
anoe of an active Settlement Superintendent, hnt I do not 
know whether the improvement then effected has been' 
maintained. 

10. Schemes fw improve^ ent of Naili.^The tract water*- 
ed by the Ghaggar, the Umla, and the c^rusti in the Ksi* 
thal Tahsil is in part water-logged and is everywhere ou'iSed' 
with violent fluctuations between drought and. over;satura* 
ticn. In many parts of it the people are of wretched phy* 
siqne and chronically diseaBed. In 1891 a scheme was 
drawn up to remedy these evils. It consisted of three 
parts— 

(1) A canal from the Markanda taking off some way. 
above its junction with the Sarusti. “ 
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(2) A. oaiiiJ taking ofif from the great mawh to the 

east of Fehowa known ai* the Sainu Jhil, into 
which the Sranati falls and which it also fed by 
the watert of the Markanda. 

(3) The ttralghtenin^t of the bed of the’ Sainati to the 

west of the Ssinsa Jhil and the removal of all 
bands. 

11. I‘r(gected Markanda Canal. —The Markanda oanal 
would have irrigated estates in the Fehowa Pargana to the 
south of the Umla, and in the Kaithal Pargana— 

(a) a few villages to the south of the Ghaggar, and 

(b) a number of estates to the north of the Sarusti. 


also pay the land reyonue assessment imposed at settlement. 
The irrigation has been— 

Acres. Acres. 


Kharif 1896 
Babi 1897 
Kharif 1897 
Babi 1898 
Kharif 1898 
Babi 1899 
Kharif 1899 
Knbl 1900 
Kharif 1900 
Babi 1901 


''S 

“’nl 


The valleys of these two streams are separated by a high 
and dry tract called the Andarwar, where the dry crops are 
extremely precarlotis, hut wells are numerous and the po¬ 
pulation healthy. This tract which could, I believe, be irri¬ 
gated by the Markanda Canal, does not require irrigation, 
and this fact detracts from the value of the Markanda 
soheme, and militates against its being a financial snecess. 
I hope the scheme will not be finally dropped without fur¬ 
ther examination. The point to be speciallv considered 
seems to me to be whether the Markanda Canal conld not 
be tailed into the Fnran Branch of the Ghaggar, and that 
branch be canalized. The condition of the villages on the 
Puran is very bad. It is also a pity to lose an opportunity 
of bettering the wretched villages in the Umla Naili. 

The Sarusti Canal. —The Sarusti Canal was opened in 
1896. It takes off from the Stinsa Jhil, and irrigates vil¬ 
lages to the south of the Sarusti. In sanctioning it the 
Punjab Government looked on the project largely as one of 
sanitation. The plan of the canal is that of a high level 
rajbaha. The villages which have_ hitherto benefited from 
the ^rnsti fioods have the first claim on the waters of this 
eanal, and I hope this will never be overlooked. Since the 
eanal was dug two extensions have been made carrying 
water into the dry uplands outside the Sarusti valley. H 
this baa been done without injuring any Eaili estate it is 
an excellent move. Very possibly this is the case, for I do 
not think a eanal of the capacity of the Sarusti Canal can 
have any gteat effect in diminishing the supply of water in 
the Lower Sarusti in the rainy season considering wbat 
heavy floods some down the Markanda. By draining off 
the water of the great Sainsa Jhil the Sarusti Canal may 
have impiovefi the health of villages close to Fehowa, but 1 
do not think its influence on health can have extends^ very 
far, 

13, Straightening of Sarusti. —The straightening of the 
Sarusti, and the removal of all bands, which formed the 
third part of the original project, might do more in this 
respect. But I think we should act very cautiously as re¬ 
gards any measure which will reduce the area naturally flood¬ 
ed till we arc sure that we can supply the want in an¬ 
other way. The sailab area of the 30 Naili villages to the 
south of the Sarusti as recorded at my settlement was 18,600 
sores, which is far in exoess of the whole area watered by 
the Sarusti Canal in the very exceptional year 1900-ul. 
The information on record as to bow far the Sarusti Canal 
does supply the wants of Naili estates appears to be scanty. 
A year or two ago the Deputy Commissioner noted that 
only VJ of the 30 Naili villages mentioned above got water. 
Moreover, all estates to the north of the Sarusti most de¬ 
pend eutirely on natural flooding till the Markanda Canal 
IS dug, and thongh the land on the north bank is lower 
than that to the aonth, I should not be prepared .to say off 
hand that it can he fnlly flooded in years of ordinary rain¬ 
fall without bands. At present therefore I do not thmk the 
local officers should be told to forbid the erection of bands 
in the bed of the stream, or that expenditure should be in- 
eurred in straightening the channel. We must not take 
away the people's food in order to make them healthy. 

JA Irrigation from Sarusti Canal and water-rates 
ehargedtr-it was estimated in 1893 tha^ the Sarusti Canal 
as originally designed wonld irrigate 11,000 acres. The 
water-rates adopted were— 

Es. A. P. 

Bice.2 4 C per acre 

Other kharif crops , .18 0 

Babi crops . • . 0 12 0 „ 

1 believe the rate on rice hae been increased. The lands 


Tlie difference between the figures for the last two years 
illustrate the effect on the working of a oanal of thie sort 
of exceptional drought and eioeptional rainfall. Canals of 
the kind have little valne as protective famine works. 
Their irrigation shrinks enormously in years of drought or 
at the very time when that from the great perennial eanals 
expands most rapidly. 

16. Capital expenditure, income, and annual expendi¬ 
ture. —Tne cnpitiil outlay has been Rs, 1,16,009. Most of 
this money 'was borrowed from Government by the District 
Board of Karnal, and 4 per cent, interest is paid on the 
loan. The receipts from water-rates have been— 


1897-98 . 

• • * 

Bs. 

9,564 

1898-99 . 

a • • 

11,031 

1899-1900 

• f • 

9,134 

1900-01 . 

s • a 

10,292 


Total 

40,011 


Average . 

10.000 

The charges as reported to 

me have been— 



Y«sr. 

Repairs and 
mamtepaaoe. 

Interest* i 

Total. 



Bs. 

Bs 

Bt* 

1897-98 . 

• 

017 

4,043 

4.960 

1898-99 . 

• 

l,f81 

2,400 

4.081 

1899-1900 

» 

1,467 

4,656 

6,012 

1900-01 . 


6,818 

3,636 

9,448 

Total 

• 

9,868 

14,633 

24,601 

Average 

• 

2,467 

3,658 

6,126 

i 


This seems to show that the oanal pays a small percentage 
on its original coat. But 1 do not feel confidence that 
the figures display the total yearly expenditure. There 
must be some ekilfed direction, even if it is only that of a 
District Engineer, and nothing seems to bo charged for 
that, But if it could bo shown that works which really 
improved the condition of the Naili paid nothing beyond 
their working expenses or even were maintained at 'soms- 
finanoial loss to Government, I would still advocate their 
oonstruotion. The existence of a tract, in the condition in 
which a large part of the Naili was when I ^ew it, is a. 
disgrace to Government, if the evils which exiit can be in 
lange measure removed. It is for Engineera and Sanitey 
Officers to say whether practical means exist of removing 
them. Nothing of any importance should be done by 
Government officers to regulate the action of these streams 
without the advice of skilled Engineers. Amateur en¬ 
gineering ie quite out of place in dealing with_ the com¬ 
plicated drainage gystem of the country within 60 miles 
of the hille. 

16. Conclusion. —I must apologize for the many im¬ 
perfections of this note, I have had to write it at short 
notice and very hurriedly, and 1 have had nothing officially 
to do with the subject to which it {clatce for many years. 
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1. 0,. (.The Preaidenf.)~Yon Chief Secretary 

to the Punjab Governmeut, I understand P—Yes. 

2. Q. For how long have you held that appointment?— 
Eighteen months. 

3. Q. What was your previous erperience in the Punjab ? 
—I was on the frontier for nearly three years in the Dera 
Gbazi Khan district) and for a time 1 held the post of 
Jnnior Secretary to the Financial Commissioner. 1 was 
Settlement Officer of Karnal and Umballa for six years, 
and for short periods 1 was Deputy Commissioner in the 
districts of Montgomery, Jullundur; and Gurdaspur, and 1 
officiated as Commissioner of the Lahore Division for 18 
months. I was at one time Senior Secretary to the 
Financial Commissioner for 18 months, and later Offi¬ 
ciating Eevenne Secretary to the Punjab Government for 
two years. 

4. Q. What is yonV feeling about the management and 
utility of the Inundation Canals of which we have seen a 
great deal in the Punjab P^I think their utility is enor¬ 
mous, but the weak point of the system is that in seasons 
of drought they dry up. 

•5. Q. Do you think that money would be profitably spent 
in improving and remodelling them P—1 think we should 
carry our large perennial canals into tracts now watered by 
Inundation Canals where this can be done without water¬ 
logging ; the latter could not be entirely replaced. In Mont¬ 
gomery, for instance, I have had experience of the Bavi 
river valley and was especially struck by the fact that river¬ 
ain conditions exist only in a very narrow strip, the soil 
in the riverain tract is very like that in the Bangar tract of 
Karnal, clean good loam, and water is 30 feet from the 
surface within two or three miles of the river. The ULennb 
Canal is now being carried into this tract. 

6. Q. Would you prefer to see the Inundation Canals 
treated like the bigger canals, or should they be more or less 
under local authorities; for instance, take the Fecozcpore 
Canals P—1 look upon the Ferozepore system as entirely a 
thing apart; it was started under peculiar conditions; I 
think' it has been a sueoess, but 1 have always doubted whe¬ 
ther it would not have been wiser in Ferozepore to have gone 
slowei aud trusted to the expansion of wells in that tract 
which would have taken place, rather than have undertaken 
these canals there; they will be embarrassing in future in 
connection with other schemes. 

I, Q- Do you believe in District Boards being able to 
manage such canals P—I think their management of such 
canals is a pure farce—it is really the management of the 
Deputy Commissioner : they only provide the funds. 

8. Q. Do you think the District Boards would rather be 
free of responsibility ?—As a matter of fact they do nothing 
extensive; they could not ^d funds' for works ; they would 
go to Governmeut for a loan and the interest on that loan 
would be covered by the profits of the canal j the District 
Board would have nothing to do with the management. 

9. Q. You give in your report a very ghastly account of 
the Naili tract in Karnal. Are any other parts as bad as 
that P—As regards health, 1 know of no tract that is anytliing 
like as bad as that. As regards depression, I consider large 
parts of the Sbarakpur tahsil of Lahore and the Bavi Valley 
in Montgomery and parts of the Ajnala tahsil in Amritsar 
are pei ennially depressed ; they have never got ti eir heads 
above water. 1 am hopeful of the bharakpur tahsil now 
that irrigation is being extended from the Uugera branch of 
the Chenab Canal into it; it is also being carried into the 
Monfgomeiy tract on the right bank of the itavi; the 
depression in Montgomery extends to both sides of the 
river, I hope with the irrigation that is now being ex¬ 
tended we may cure a great deal of the depression of those 
places. 

10. Q. As regards Ajnala, what is the cause of depres¬ 
sion P—There is a stream which runs through it; its chan¬ 
nel is simply a clayey depressioo in the ground; it is ex¬ 
tremely uncertain, in addition to that in certain years the 
floods are disastrous. 

II. Q. Was the famine felt in these parts P—In Sharak- 
pnr the population went away to a considerable extent, but 
the famine was most distinctly, felt; there was a serious 
failure of crops and 1 found (I a as then officiating Com¬ 
missioner ot Lahore) that there was a large area mortgaged 
to 8ahnkars and they refused to give seed to their own ten¬ 
ants to enable them to sow their crops. Government stepped 
ill as regards giving seed to land-owners, but in the case of 
tenants-ac-will we were powerless as they had no security 
to offer. 


12. Q. (Mr.Ibheiton .)—Which famine wes this P—The 
last famine. Belief measures on a large scale were not re¬ 
quired ; the Anuhi (.'anal was re-oxcavated, but it never drew 
a large number of people. 

13. Q. (The President.)—Vfe have heard a good deal 
about the rabi sowings being commenced under Inundation 
Canals and the work being carried on afterwards on wells P 
—That is the foundation of the system on ordinary Inunda¬ 
tion Canals. 

14 Q. Do you think any practical measures should he 
takeu for extending well Irrigation P ~I think, as a matter 
of fact, there has been an enormous extension of well irriga¬ 
tion ill the Punjab in the last 15 years ; wells have increas¬ 
ed by 20 per cent., roughly ; that is not confined to one part 
of the province : it is general all over. I think the people 
sink wells freely wherever there is a likelihood of profit. 

16. Q. Are the bulk of wells started by takavi advances P 
—No. Perhaps nine out of ten are started by private 
enterprise. 

16. Q. Do you think any simplification of the procedure 

of taking advances would increase the number of wells P—If 
the object is to increase the taking of 1 think 

it is a matter of getting the Deputy Commissioner to 
take a personal interest in it and giving him time to 
really go into the work himself. As regards the rules them¬ 
selves, I think I shonld be inclined to give every Eevenne 
Assistant power to sanction takavi loans and simply report 
wliat he has done to the Deputy Commissioner. I should 
invest any experienced. Assistant Commissioner of the dis¬ 
trict with similar power ; 1 should allow them to take the 
actual money into camp and should encourage them to make 
enquiries on the spot or send the Naib Tahsildar and 
Kannungo to make enquiries, which are extremely simple, 
1 think the main thing is the wont of time on the part of 
Eevenne officers. 

17. Q. More than the necessary formalities of procedure ? 
-—I suppose formalities are required; at present the 
Deputy Commissioner when in oamp is overpowered with 
other work and the Eevenne Assistant and Assistant Coeo- 
missioner has no power to saiietion grants, so the procedure 
is that the application goes to the I'khsildar and he takes^ it 
up when he likes ; gtadnally it filters back, and finally the 
Deputy Commissioner passes an order when he has leisure 
to take it up. 

18. Q. The only remedy is to increase the Civil establish¬ 
ment of the district P —Well, in the case of the Deputy Cnm- 
missioner it is absolutely necessary to give him kelp in 
Magisterial work and not require him to take np much ori- 
gioal criminal work, I would relieve him of some of his 

appellate criminal work and appellate revenue work and so 

give him more leisnre. 

19 Q. Are these measures likely to come on ?—I should 
not like to p--ophesy about that. I think we should improve 
matters by allowing the Revenue Assistant not only to jp- 
vestigate but sanction grants and report the matter to the 
Deputy Commissioner. 

20. Q. Do you think the ei per cent, rate of iuferest 
deters a man from taking an advance P—I cannot think 
that has had much effect; it is a low rate of interest. But 
it is not a question 1 have gone into much. 

21. Q. Do yon know of anylmeasure which would lead to 

a larger sinking of well P—I think the people ate always 
ready to sink wells where it is a profitable underfaking, 1 
think the fact that in the last 16 years there has been an 
increase in the number of wells from 200,000 to 260,000 
is a proof of that, ’ 

22. Q. There must be a large tract where wells could be- 

profitably sunk but are not P—I don't think there is much 

scope for extension. 

23. Q. What is your feeling shout private Inundation 
Canals P—My feeling is that these great perennial canals that 
are being dug now ought to be able to fill npthe whole area 
of the Doabs except the very narrow strips beside the rivers, 
inside that narrow strip I don’t see why there should be any 
objection to private canals; there will be an objection to 
private canals which are carried into a tract at a distaiice 
from the river; they wonld interfere with a large canal 
scheme. 

24 Q. Yon were Chief Secretary throughout the last 
famine P—Yes, but as Chief Secretary 1 had no direet deal¬ 
ing with famine matters. 

26. Q. Who prepared the famine works progratnine ; is 
^at done in the Pnbl'c 'Works Department altogether P-^ 
The original Jdea was that they were sent up from district 
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»iid were scrutinized by the Public Works Department, and 
finally accepted after approval by Government. • 

26. Q; I was struck by a remark by Major Abbott (re¬ 
mark regarding Pindi-gheb read). Who settled that P—The 
question was carefully considered as to what tracts were 
liable to famine and what were not, and in the case of a dis¬ 
trict like Rawalpindi it would very naturally be decided that 
certain of the tahsils need not be taken into consideration ; 
it has an enormous area, there are two hill tahsils, the con¬ 
ditions of which are unlike those of the western distriots — 
the insecure tahsils in Rawalpindi are Fateh jang and Pindi- 
gheb—and I think the order was not to prepare progiam- 
mes of any tracts in which there was no distinct danger of 
famine. 

27 Q. I tliink the experience of the last famine was 
that it showed itself where nobody expected it f—I should 
be quite prepared to admit that we may have drawn the 
lines too close in the first list j the whole thing was care¬ 
fully considered ; the first list made was revised and I 
think these tracts in the west of the Punjab were put in at 
that last revision of the lists. 

28. Q, The prpgramme once made and approved by the 
Lo(»1 Government, it rests with the Pnblic Works Depart¬ 
ment after that ?—I am not quite familiar with the process 
after that ; the whole procedure was laid down in the revised 
edition of the Famine Code, and it has been revised a second 
time since then. 

29. Q. Talking about the Lower Bari Doab Canal, Mr. 
Kitchin remarks that the nroject is regarded with vague 
fear ; you say the remedy would he to run watercohrses 
from this canal into the tract close to the river P—Yes, 
if large Inundation Canals bad not been made here. I 
think the probable fear is that the head works of the 
Lower Pari Doab Canal at Harike will injuriously affect 
the supply of the inundation canals at the beginning and 
end of the irrigating season. I think that is one ground 
of fear. 

80. Q. ^bbetsoft,^—'Yo\i. say that where wells can be 
profitably made and irrigation carried on you think that 
the progress already made, is as much as can be desired P 

_1 never considered the question very carefully ; I think 

that is BO, where the progvesB is slow one would probably 
find that it was due partly to the feet that wells are not 
extraordinarily profitable j in some pans of the Punjab well- 
owners are rea'Jy in greater penury than the ordinary zemin¬ 
dar. 

31. Q. Why ?—Because of the expense of replacing the 
bullocks ; a man is not prosperous because he has a well. 

3?. Q. .lullnndur is already full provided with wells ?—It 
has 26,000 wells in an extremely small district. 

33. Q. My recollection is that in Jnllundur 65 per cent, 
of the cultivation is well land P ^Yes, very probably. 

34. Q. Do you consider that well irrigation has reached its 
furthest limit in a tract of that sort P— Not necessarily ; it 
would depend upon the soil of the tract; I daresay you will 
remember that a considerable part of Jullundur, especially 
in the west, is sandy and uneven ; these sandy tracts actually 
extend into the Phillour tabsil. 

36. Q. Why should not these sandy parts bo well irrigat¬ 
ed ; why could not wells be constructed there P —It is likely 
if one went into tbe thing that you would find the sub-soil 
is not well suited for well-sinking. 

86. Q, When it is suggested, as it has been suggested, 
that wells should be sunk at Government expense in parts of 
Hissar which are particularly exposed to famine and where 
the water is 100 to 120 feet below the surface, do you think 
that any adequate protection from famine would be attained P 
—None whatever. 

37. Q. Yon think that Government would probably object 
to private canals being taken far away from the rivers of the 
Doabsj as that would conflict with future irrigation schemes; 
well supposing Government was not prepared to take up tiacts 
for 20 years or so, would it be worth while to encourage 
private enterprise in that tract, even at the risk of paying 
sometbidg at the end to buy up private rights ?—Yes, it 
might be worth white, if there was a large measure of 
protection possible; these canals as a rule could not Le 
carried far into the ' land outside the immediate river 
valleys. I should not object provided it was understood that 
(jovernment could buy them out at the end, and would 
probably do so. 

. 38. Q. Is a royalty taken in the Case of private canals P— 
The question was raised in tbe case of tbe Shahpur Canals, 
qpd it was decided that a royalty should be taken. The 


Government of India objected to the term “ royalty ” in 
connection with the new Minor Canals Bill. 

39. Q. Supposing that we can take a royalty seeing that 
Government derives a higher revenue from the extension 
of irrigation, would it be wise to make tbe royally an abso¬ 
lutely nominal charge, if it is thought necessary to pre¬ 
serve the right P—I think that is practically what has been 
done ; so far royalty has been taken to a very limited extent; 
the amount taken in Shahpur was four annas an acre, which, 
is very small. 

40. Q. Has a man who wishes to make a private canal 
any power to take that canal throngh the laud of other 
people P—That would be provided for in the new Minor 
Canals Bill. 

41. Q. Do you think that the Punjab present term of ex¬ 
emption from assessments on improvements created by 
private enterprise is sufficiently liberal P—I think in the 
case of wells 20 years is a good average term. Colonel Wace 
once worked out a calculation on tbe subject; he calculated 
that the addition made to the assessment on the land of a 
well on account of water advantage rate was Ks. 18 ; he 
calculated from that that 20 years gave you Rs. 860, and he 
also calculated that the average cost of a well was Rs. 800. 

42. Q, It would pay to abandon the old well and take up 
a new one in order to obtain relief from the assessment P— 
That will never be done. 1 worked the case out as regards 
Karnal, and the conclusion I arrived at was that it wa» 
quite chimerical. 

43. Q. Do you think that the fear of increased assess¬ 
ment being imposed upon land ever prevents a man from 
digging a well or making a private canal in the Punjab P— 
As regards wells, I should say it had no effect at all. 

44. Q. And as regard canals P—I have never had to consi¬ 
der it, 1 should not think it bad. 

46. Q. With regard to the re-dlstribution of revenue, in 
the case of a well falling in ; in your experience is that ordi¬ 
narily done P—I think in parts of the country where there 
is a real village-community it would be quite fair to do it: 
in the south-west of the province, where wells are really 
separate estates it would uot be feasible. 

46. Q. Tn that case is it not important that it shouU be 
done ?—It is I think important that the well assessment 
should be taken off when a well falls out of use ; otherwise a 
man who digs a well in an uncertain tract has the fear of 
being saddled with tbe assessment after the well has fallen 
in. In the tract wund Thaoesar when I settled it the 
number of wells had decreased by 25 per cent, since the 
previous settlement s on the strength of that I proposed for 
that part of tbe country remission of the assessments of 
all wells that have fallen in. 

47. Q. Do you consider that Karnal is now protected 
from famine P—I have not actually been in the Karnal dis¬ 
trict since I settled it. I believe that the Nardak in Kaithat 
must be very largely protected ; in the Jat tract to the west 
I believe there has been very little canal irrigation ; that 
never was so bad as tbe Nardak. 

48. Q. Taking it as admitted that it is worth while for 
Government to spend money or relinquish money to protect a 
tract against famine, can yon suggest anything that could 
be done in these tracts to render them more secure P—(Refer¬ 
ence to map). 1 cannot help with apy suggestions for this 
tract unless it be extension of canal irrigation. 

49. Q. As regards tbe Naili drainage schemes, the sani¬ 
tary question is a separate one, but apart from that, do you 
think these sohomes will do mueh good as regards protec¬ 
tion from famine P—No, I don’t think so, because in a year 
of drought the Sarusti Canal would be dry. 

50. Q. Their chief use as a protective work would be that 
they w^ld improve the cultivation of the tract and render 
the people more prosperous and therefore move able to 
withstand the famine P—Yes. 

51. Q. Is it possible that such schemes as are contem¬ 
plated should be carried out without depriving the lower vil¬ 
lages of a good deal of the flood water to which they ere 
awustomed P—I think so if it is realized that the Naili 
villages have the first claim on the water. They are carry¬ 
ing extensions into the Banger. 1 have tried to uphold the 
position that these canals were intended to protect the Naili 
villages. 

62. Q. You had canal tracts I think under settlement in 
Karnal and Umballa ?—Irrigation from the Western 
Jnmna Canal in my time was extremely limited in the area 
included in my Settlement, 
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63. Q. Did you form any opinion as to how far it wa» 
posalble to limit the supply and force the people to supple- 
ment canal irrigation by wells, so as to make it possible to 
Oonstruot welts profitably P—I have not thought of that in 
OonneotiOu Witli the Western Jumna Caual. 

64. Q. Or elsewhere,—the Bari Doab Canal P—No, our 
Bsperi*nK6 has been that wells hare gone out of use wherever 
a eanat came. 

65. Q. My point is if they had to pay the wet asBessment 
they would not be able to pay the oanal rates also and 
whetW they could supply the place of canal water by well 
water P—They would not be so ready to throw up canal 
water. I made a proposal as Settlement Officer on these 
lines when irrigation from the Sirhind Canal was being in¬ 
troduced into the Powadh tract in Kaithal. 

■ 56. Q, As Chief Secretary to Governnient, have you any 
knowledge of any difficulty in obtaining money for minor 
irrigation works P—No, it has not come directly before me. 

67. Q. Have you known cases in which works of import¬ 
ance on the prepawtion of schemes for the improvement of 
irrigation were hung up for want of funds P—My feeling is 
this as regards the working of the Irrigation Depaitjrent, 
that in the past it has sometimes been worked too exolnsiyely 
on a financial basis ; a scheme has been taken up purely if it 
would pay and schemes which would pay less have been put 
aside. 1 should like to see the In-igation Department 
put in the same posiiiou as the Forest Department has 
been put, that is a Department which has to look after 
the general well-being of the country j I don’t mean to say 
it is not that to a great estent, but there has been a 
tendency of the kind 1 have pointed out. 

68. Q. Do you think any material stimnlus would be 
given to irrigation if the Local Government had a larger 

eouniavy interest in the income derived from it than they 
ave now P—Yes, if it was a real pecuniary interest, not a 
provincial contract interest. , , _ 

59 : Q. Do you think we conld helpthe people of the Pun¬ 
jab byrinkiog wells, by the offer of erpert advice on the 
use of boring tools, or means of that sort P—I don’t think 
it could be done. 

60. Q. It has been suggested that Government should 
sink wells in private lands with the consent of the owners 
and recover the cost by a charge upon the irrigated area ; do 
you think that that scheme would be aooeptable to people 
and would work well P—At the first blush it would be looked 
hpon with considerable suspicion. 

61. Q. (Afi’. Bajaratna.) —Have you any information 
about the amounts advanced on account of loans for wells 
for the past 10 or 15 years P—In the past 8 years 31 lakhs 
have been advanced. 

Mr. WiUon explained that more than half of that 
81 lakhs had been advanced to colonists on the Cbenab 
Canal. 

62. Q. (Mr. Majaratrta .)—Is there any disinclination 
on the part of the people to take loans from Government ? 
I think the great majority of the loans for wells are taken 
from Sahukars ; I should not say there was a disinclination ; 
Ihey are held back by certain difficulties in our procedure— 
It has been suggested, that one reason that may prevent 
loans being taken from Government is that the people 
cannot afford to quarrel with their Sahukars. 

63. Q. Is there any reason to suppose that the full 
benefit of the loan does not reach them P—Every reason—a 
man has to grease the palms of certain people, 

64. Q. Would it be 26 pM cent. P—No, nothing like that, 
I should say 2 or 8 per cent. 

65. Q,. Would you invest Tahsildara with power to sanc¬ 
tion grants to avoid delay P—I think not; 1 shouid invest 
Eevenue Assistants and any experienced 'Assistant Com¬ 
missioner, and possibly experienced Extra Assistant Com¬ 
missioners. 

66. Q,. Would yon fix any limit on the grant or give 
them' fSl power P^Yes, I think I should fix a li’.iut of say 
Rs. 400 or Rs. 500 and should make them report to the 
Goiketor what had been done. 

67. Q. At Sukkur we were told tkat the Treasury officer 
did notall-iw Tahsildars or Collectors to sanction payment 
esoept upon an order from the Commissioner ; would 
there be any such difficulty hei-e P—No. 

68. Q. Would you advocate the employment of spedal 
officers to grant leans in connection with facilities for the 
oonstrnotion of wells P—No, I think the proper thing is to 
give the ordinary officers more leisure. 


6y. Q. Howp—By relieving the Civil officer of original' 
crimioal work, and a considerable amount of appellate cri¬ 
minal and revenue work. 

70. Q. You would increase the staff P—^Not necessarily. 

71. Q. Would the extension of wells be stimulated by 
extending the period of exemption from 20 to 60 years ?—I 
don’t think that it probably would. I should be strongly 
opposed to carrying out a policy of that sort. I think our 
present provision which gives 20 years as the ordinary 
rule and allows the Financial Commissiouer to extend the 
period is a good rule. I should place the power given ta 
the Financial Commissioner in the hands of the Commis¬ 
sioner and instruct him to use it freely in the ease of expen¬ 
sive wells. 

72 . Q. Is this extension granted in many cases P—My 
impression is that it is not ; Collectors probably very rarely 
propose it. 

73. Q. Is there any limit to the period of extension P— 
No, it is left to the discretion of the Financial Commis¬ 
sioner, to whom a reference is required in every case. 

74. Q. You said that well-owners am not prosperous P — 
No, I said that in certain small tracts in the Punjab where 
they are not prosperous, it is due to smallness of holdings 
and the necessity of keeping up bullocks. 

75. Q. Hiiw many crops do they rise in the Punjab ?— 
The systems of cultivation on wells in the Punjab are ex¬ 
tremely diverse ; there is every extreme and the area irri¬ 
gated on a well ranges from 36 acres to 4 acres. 

76. Q,, Are the wells referred to in your memorandum, 
independent of canal irrigation ?—In a district like JnU 
lundur, which is more or less submoatane, wells are not 
supplemented by canals, but in a great part of the south¬ 
west of the Punjab, wells near the canals are used to ripou 
the raU crops, which have been sown on a flushing from 
Inundation Canals, if possible. 

77 . Q. On wells which are not opnneoted with canals at 
all there is an increase in the assessment after the exemp¬ 
tion period P—The rates on well lands in the Punjab would 
be found to vary from 12 annas an acre to Rs. 6 or Rs. 6 
an acre j the safest thing you could say is that you would 
add about R«. 1 or Es. 1*8 per acre mow on account of well 
irrigation: the general rates in the Punja b are low and 
they vary immensely owing to the enormous differences of 
climale in different parts of the province. 

78. Q. On wells connected with canal systems what is 
the increiise P Is there any iuorease at all or do they pay the 
canal rate P—They pay a ehaU nahri rate. 

Mr. Wilson explained that as regards the Mnltan, 
district, the average rate per well over and above the canal 
assessment is Rs. 20 for the whole district. 

79 . Q. (Mr. TFifson.)—You spoke of the depressed pants 
of the Ravi Valley, is that in any way due to the opetribg 
of the canals higher up P—So, the Bavi Valley has been 
depressed any time since annexation ; recently that has 
inoreased owing to the drawing away of tenants to the 
Chenab Canal. 

80. Q. Does any responsibility lie upon Government to 
take into account the injury that may be done to the river-, 
ain valleys when one of these perennial canals is opened P 
—I think the first thing Government should do is to 
remedy the evil as much as possible by carrying irrigation 
to the villages in the river valley but at a distance ftom the 
river. 

81. Q. Would it not be reasonable to ask Government,, 
when a p'ojeot for oonstrnoting a large perennial canal is. 
being considered, to take into consideration the effect it Will 
have on the riverain valleys below the river and pro¬ 
vide for a branch canal for maintaining the presperity of 
thesevillagesP—Yes,if there ismiy way of feeding these' 
Inundation canals from the perennial oanal. 

82. Q. Or by deepening the beds of the existing Inunda¬ 
tion canals P—Yes, certainly, if it could be proved tliat the 
Inundation canals would be injured by the excavation of 
the perennial canal, it would be proper to include in the 
proieot, estimates for making the additions to the Inuni- 
dation canals, and charge that to the capital account of th« 
main projeot, 

83. Q. Is it not reasonable to ask Governmefit in con. 
sideration of the increase of land revenue which it will re- 
eeive to help District Bnards in maintaining and constru¬ 
ing such canals as are maintained by Distriot Boards?—Ye# 
I Slink it would be reasonable, but I don't think there ik 
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jnnch scope fur suoli action; in the end the natural history 
of the canal is that it will be taken over by Government- 
84, Q, You spoke of the difficulties of District Boards in 
obtaining funds; they have to borrow very often P—In a 
case like the Sarusti Ganal they had to borrow the whole. 

86. Q. In times of drought the funds of the District 
Etmrd fall very considerably P—Yes. 

86. Q. And in snch times it is difficult to keep up canal 
in proper order P—It must be. 

87. Q,. It is desirable to give water to tanks for driukiiig 
purposes in some dry parte of the country P — Yee, most 
certainly ; it would have saved an inamense deal of trouble 
in the famine which I saw in the Karnal district. 

88. Q. In that ease would you charge anything for water 
given for drinking purposes to villages P—Something quite 
nominal. 

S9. 0,. It would be no profit to Government P—It would 
keep the cattle alive. 

90. Qi Would you also be in favour of spending some 
moiiey to get water into the tanks P—Yee. 

91. Q. (Mr,.Highom .)—Are not tanks filled by canals P 
*—Yes, but 1 don’t think it has been done much here. 

92. Q. Tanks are filled from canals free of charge?—I 
cannot say, 

93. Q. (Mr, the case of tanks within reach 

of the existing water-courses, in some parts of that diy 
country would it not be desirable for Government to spend 
a little money in extending the water-courses foi' the pur¬ 
poses of filling the tanks P—Yon would not carry a water¬ 
course very far on that account: it would Only be a partial 
protection from famine. 

94 Q. Where it was possible to do if without large ex¬ 
penditure would you be in favour of doing itP—I think 
the scope would be extremely limited. 

, 96.^ Q- Where it could be done it would be a great con. 
venience and people would have water in the tanks P—Yes. 

99. Q. You give a description of Karnal 12 years ago ; 
you know gomethiog about its history ; has there been a 
great improvement since P—Yes., 

97. Q. And also a reduction in excessive water* logging 
from the Western JummaVanal P—Yes, the part thatl 
know did not suffer much that way. 

98. Q> Has the health of the people improved P—I can¬ 
not say—I know no reason why it should have improved. 

99. Q. You speak of the difficulty of making arrange¬ 
ments to extend irrigation in villages where it does not 
exist, and you say nothing should be done without the advice 
of a skilled engineer ; to what extent have we got a snrvey 
of the country P—There was a survey made by Kai Bahadur 
Ganga Earn of these bill streams and since then the 
Irrigation Department have surveyed a good deal. 

100. Q. If any part of the country has not been surveyed 
yon think it should be done?-Yes. 

101. Qi Thwe is not much chance of the Provincial 
Gov&rnment advancing the money for such a survey P— 
No, not in the present state of the finances of the Gevern- 

**^*1(^. Q. Do you think the Goverumont of India should 
bs asked to complete the survey and have these schemes 
drawn up at its cost P1 think that should be accepted 
as a part of the work of the Irrigation Department, and 
paid for by the Government of India as a part of the 
general expenditure of the country, 

108. Q. Do you think this should be done even if there 
should' be no direct chance of financial gain P- Certainly. 

104. Q. What is the average rainfall of that tract P— 
When you come down towards the Sarnsti Canal it is 18 
inches. 

106. Q. Is it not the case that the rainfall varies from 
year to year F—Yes. 

106. Q. In some years far too much water P—Never far 
too nmoh water tor the peoples' desires probably; after the 
waiter has subsided they get magnificent mi* crops; 

107. Q- Do you propose to take means of sending the 
water fni ther down P—I should like to see the lidr lands all 
commanded by the Sarusti Canal and confine the irriga¬ 
tion from the main channels to the lower lands. 

108 Q‘ If canals were made from these streams, would 
they not be liable to fail in times of drought P—If the 


drought was so-severe as to prevent water going down the 
Markanda, the usefulness of the Sarusti Canal would be very 
much diminished- 

109. Q. In how many years is such a drought likely to 
happen as to make the canals fail ?—Once in five years. 

110. Qi. If we extend irrigation to that tract is there 
danger of the population being increased and suffering more 
severely io times of drought P —I don’t think that would be 
the practical result; I think if the population .were more 
healthy and vigorous and more prosperous, they would move 
off somewhere, I should not like to see the Naili populatiou 
increased under the present conditions, 

111. Q. You spoke about'the difficulty of keeping wells 
g' ing in times of drought; is it not the case that, eveii ip a 
time of drought, a tract which has wells is able to grow at all 
events fodder for the bullocks which it could not have done 
if wells did not exist P—Up to a certain point; if the 
drought is prolonged there would be great mortality among 
the bullooks. 

112. Q. Would not snch drought as to make the bullocks 
die be a rare occurrence P—I think a large number of bull¬ 
ocks would probably die in certain tracts if the drought 
was prolonged. 

113. Q. Would there not he more bnllookg on account of 
the wells being there P—There might be more animals left, 
but they would be in a very bad condition. 

114 Q. After 20 years’ exemption, Government gets an 
increase of land revenue, and tliis it gets without any 
direct expenditure of its own P—Yes. 

116. Q, Is it not reasonable that Government should 
incur some expenditure in consideration of this increase, in 
order to aid in the construction of wells P—I think there is 
nothing unreasonable in it; I don’t think it is necessary or 
even desirable. 

116. Q, Is there not some waste of money in trying to 
sink wells which are afterwards found to be not suitable or 
not usable P—Yes, 1 suppose there roust be occasionally. 

117. Q- If you have an expert with boring tools who 
went round to help the people to find out what the layers oT 
ground were like, would it be of some assistance to them 
in deciding where and how to hnild a well P—I don’t 
think, to start with, they wonld themselves attach any 
importance to this, but I think . it would be useful j any¬ 
thing which enabled you to gain a knowledge of the sub* 
soil, etc., would be useful. 

118. Q. Would it not be an advantage to Government to 
employ such a staff and the tools free of charge in order to 
get more wells made in proper places ?—1 should doubt 
whether the praetical effect would be a great stimulus, 
but I don’t see why Government should not offer that help 
to the people. 

119. Q, Yon said that it was desirable in order to en¬ 
courage the people to take takavi, an officer should have the 
money with him and go round giving it himself; could this 
not be done more rapidly than it is now if an experienced 
officer Were placed oh special duty to distribute the money ? 
—I have a great distrust of the introduction of special offi. 

cers t I think a man who knows the d istrict is better for 
the purpose. 

12(5. Q, Ai present he has not the time P—The remedy 
seems to be to give him the.time ; the more special officers 
you introduce the more you diminish the power and status' 
of the Deputy Commissioner. 

121. Q. He might work under the orders of the 1 eputy 
CommissionerP—Yes, still heis the speoial officer and people 
will look to him and not to the Deputy Commissioner. 

122. 0- It would be done more rapidly P—Yes, the offiser 

would have nothing else to do. 

123. Q. (Afr. TTifsow.)—(After reading rule in regard to 
repayment of takavi loans )—Would it not be desirable to 
give the Commissioner the power to extend this period Of 
repayment P—If 20 years is given it fits in with the term 
for which the man has not to pay wet assessment. 

124 Q In special cases it is advisable to extend the 
period of exemption from assessment P—In any case where 
It was necesssrV to extend the period of exemption that 
would be usually owing to the costliness of the work and ia 
that case I should be quite prepared to give the power to 
the Commissiiiner to extend the period, I found in the 
Jhang district that they charged penal interest when a 
man was a few days late ; the order I gave at the time 
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was that a month’s grace should be given—a man was to he 
treated liberally. 

125. Q. Considering that Government realizes 64 per 
cent, on these advances and that it in the end gains greatly 
by the construction of a new well, don’t you think you 
might fairly give up charging penal interest ?—No, 1 think 
you should suspend instalments in a regular way more 
freely. 

126 Q. (Mr. iiiefaon.)—In the Punjab you keep 
accounts of capital and interest separate f—Yes. 

127. Q. That renders the aocounts very complicated 
surely to the fievenue OfiBcersP—No, they read it straight 
off. It Is alt done on tables: it is a simple matter of 
Copying. 

128. Q. (Mr. Bigham.) —Regarding the Sarusti Canal, 
you say the original scheme consisted of three parts, of 
which one part has been carried out; I understand money 
was lent to the District Board by Government P—Yes. 

129. Q. They were responsible P—Yes, they pay interest 
to Government on the capital. 

130. Q. Did Government give any assistance at all P—No, 
in the first instance 1 think surveys were made and the work 
was oommenoed by the District Engineer, Mr. Atkinson. 

131. Q. Why was it left to the District Board to find the 
money; on what principle were they required to take it up P — 
I think probably the root of the niattrr is what 1 consider a 
mistake in the conoeption of the functions of the Irrigation 
Department, namely, that that Department should take np 
schemes of fiuancial promise, but not he directly concerned 
with these small works of sanitation, eto., which are of 
doubtfnl value regarded from a purely financial point of 
view. 

182. Q. I understand you to say that the District B,iatd 
as such has no means of forming a jndgmeut P—Absolutely 
none. 

188. Q. As the District Board has got the water-rates, it 
pays it to develop irrigation In the high tract which is now 
served by the canal P—Whether it has actually financially 
aid it or not I do not know; there would be a cry for water 
rom that high tract} it is quite possible that the ory has 
been listened to. 

134. Q. You are afraid that these villages may be 

neglected P—Yes, these Bangar villages should be left alone 5 
the first call should certainly be for the Naili villages. 


135. Q,- It is quite possible that the District Boards 
might find it financially more profitable to take irrigation 
into the Bangar and neglect the Nmli villages P-—I think 
that it is not a financial scheme but a scheme for trying to 
restore these villages to a decent state of health and pros* 
parity. 

136. Q. Is that not a reason why matters should betaken 
up by the Provincial Government rather than the District 
Board P—Yes. 

137. Q. This part of the soheme Is the simplest part P 
Yes, the Markanda Canal, which is the other part of the 
soheme, is not a canal you would ever look at except as a 
means of onring certain evils. 

138. Q, No District Board is ever likely to take up this 
part of the scheme (referring to the second" part) if they are 
not going to get anything out of it ?—It should not be en¬ 
couraged to take it up unless it is financially safe •, the whole 
of the Karnal district should not be called upon to pay for 
the benefits of a small part. 

189, Q. And as regards the third part of the soheme, the 
straightening and opening out of the nala, there is no 
financial benefit there either ?—No ; it would pass water 
00 quicker. 

140. Q. Is there any possibility of this soheme being car¬ 
ried out as long as it is left to the enterprise of the District 
B lard P—The District Board do what they are invited 
to do by the Deputy Commissioner ; I don’t think they 
should be encouraged to take up the scheme. 

141. Q. This scheme is likely to he a good thing from a 
sanitary point of view, but it won’t increase the area of 
cultivation, will it P—No. 

142. Q. Nothing has yet been done j the dififioulty has 
been money P—Yes, 

14.8. Q. I gather that irrigation in the 

upper portions of the Western Jumna Cana] is so fixed now 
that it could not be taken away in very large quantities te 
p4)ur water down into Hissar P—It has been changed very 
much in the last 20 years j irrigation used to be in the 
Jehadir villages j H has been taken away to the higher lands 

144. Q. (Mr. You say that you would not 

eneonrage the district Board to take np such schemes because 
it would not be fair to the people of the Karnal District tc 
pay for this tract. I suppose you mean that you would not 
devote any undue proportion of the funds to the relief ol 
one tract P~Yes. 


W 1 THBS 8 No. 21, Laia Nakak Chahd, Canal Tahsildar, Peshawar. 


Lala Nanah l. Q. (The President .are Canal Tahsildar, of 
Chand. Peshawar, I understand P—Yes. 

8 nT^ 01 P—For the last 

nine months. 

3. Q. What were you before P—Tahsildar at Mardan, 

4. Q, What are exactly your functions as Canal Tahsildar P 
—My functions are to see all the works done by private 
ranals and decide revenue, and criminal oases and distribute 
water, and assess water-rates on Kabul River Canal. 


15. Q. To whom do the private canals belong?—To the 
majority of the zamiudars. 

16. Q. Do they have a panch for managing them P_^^No 

they are managed under regulation No. 4 of 1898. 

17 . Q. Is there land there, which is required to be irr'gatee 
which cannot get waterP—I'here are 30,000 acres which it L 
proposed will be irrigated by the Kabul River Canal i then 
is another large area which can be irrigated bv the Pihi.i 
Canal from the Attook River. 


■ 5. Q- How are these canals managed ; by the District 
Board or the Deputy Commissioner ?—By the Deputy 
Commissioner. There is one District Board Canal which is 
also under the Deputy Commissioner. 

. 6. Q. Is the management satisfactory P—Yes, 

7 Q. How are repairs carried on there P—On the private 
canals by begar entirely j on the provinoial canals they are 
paid by provincial funds. 

8, Q. Yon get a budget allowance every year P—Yes. 

9. Q. What is the extent, of cultivation P—On private 
canals 1,81,000 acres. 

:10. Q. Where does this water come from P—Some fifteen 
canals which are supplied from the Kabnl River and 18 
from the Swat River, 

11. Q. You have nothing to do with the Swat Canal P_ 

No, only with the Kabul Canal. 

12. Q. What is the cultivation from it P—30,000 acres. 

13. Q. There must be a considerable amount of money 
spent in maintenance and repairs P—That is done by the 
maintenance Department. 

14 Q. Are there any masonry works P—On one canal 
here is a weir ; Rs. 6,000 was spent from district funds. 


18. Q. How do the people pay for this P—They pay wel 
assessment. 

19. Q. There Is no canal rate?—No, not for the privati 
canals i Rs. 6,75,000 wet assessment is paid for these canals. 

20. Q. Have you any point you would like to place befor, 
us for the improvement of these works P—The only thing ii 
if pakka heads are made for the oanols it will be a goot 
thing. 

21. Q. There are none just now P—No. 

22. Q. District Board funds could not do it p—No it 

would require provincial funds. ’ 

23. Q. How much money do you think will be wanted for 
that P ~ I cannot say, 

24. Q. Is there an Engineer employed to survey these canal 
or inspeot them from time to timeP—There is a sub- 
overseer who inspects the private canals; over the Kabul 
River Canal there is a Sub-Engineer. 

26. Q. (Mr. Bqiaratna.)—YQ\i said 131,000 acres were 
irrigated by private canals?—Yes. 

26. Q. These oanaU were constructed by the zamindare 
themselves P—Yes. 

27. Q. Will there be a wet assessment upon that?—Yes, 
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28. Q. Do the rates vary?—Yes, they vary. 

29- Q. Is the wet assesamei't lighter than the rates 
ebarged upon Government canals P—Yes, 

, 30. Q. Why could not owners of private canals carry out 
the head-works that you refer to?—They are not sufficiently 
well off. 

31. Q. Would they take loans from Gn-'ernment and carry 
out the worbs ?—Yes, takavi is given to them. 


32. Q. What is the rate charged on Government canals ? 

—Rs. 7 per acre for sugarcane. , 

33. Q These rates are much higher than those paid by 
the zamindars P—Not much. 

84. Q. Is there any scope forextending these private 
canals ,30, OCO acres more c«n be iiTigated by the 
Hazargain Branch in several villages. 

35. Q. Will that he done by Government ?—Yes, 


Witness No. 22, — Mauik Nawab Nhan, Land-owner, Peshawar. 


in reply to Mr. Ibhetson the witness said;—I am a 
zaiioiudHr aod canal owner in the Peshawar district, Ine 
(■anal is a private canal, some 250 years old. We pay 
nothing for the water, but we keep up the canal and do. the 

clearances ourselves ; Government manages it for ne. 1 liere 

is plenty of water, hut the Government officers have not 
time to look after the distribution properly. We have a 


complicated system of shares, but there are disputes and 
there is not enough supervision over the distribution of the 
water. Masonry beads are badly wanted and would not 
coat much. The surplus water is sold by auction aud 
realizes Rs. 6 0 yearly. We could pay for improvements 
or wouU^ take talcavi. About 400 shareholders own the 
canal which irrigates 34 villages. 


Witness No. 23.—Mb. C. J. Hallieax, l.U.S., Judicial Stcrefary to Government, Punjab. 
Memorandum ly witness on the Qurgaen Bunds. 


1. My experience allows me to touch only on points 
numbered 4 and 7 in the memoraudnm attschid to the 
letter No. 2 from the Secretary of the Commission to the 
Punjab Government. 

2. For about two years, in 1894-95, I was in charge of 
Gurgaon, where district irrigation works have been con¬ 
structed, and I can speak of the history of these works up 
to the time of my leaving the district. The following 
remarks are taken, with some slight alterations, from a 
memorandum which I wrote on the position of the Bunds as 
it stood in the beginning ol 1896 s 1 am unable to say what 
developments have taken place since 1 loft Gurgaon. 

3. The district irrigation works consist of a numher of 
Bunds or dams, built, usually of earth, at places where the 
floods of the rainy season can be conveniently intercepted 
so as to prevent their flowing into the lowest depressions of 
the district in which they would lodge if unchecked. The 
object in view is lo prevent the waterlogging of _ the lowest 
depressions and at the same time to use tho intevoepted 
water for irrigation. Flood iiTigation is given by means of 
the dammed up water to the area above, or up-stream of, 
the Bund,s, and the area below, or down-stream, is irrigated 
by flood irrigation when the dammed up waters are liberated 
by opening sluices or cutting the Bunds, or, more recently, 
by water led off in rajbahas or channels from the Bnnds- 

4. When the existing Bnnds were constructed, the main 
object in view mas, I believe, the protection from water¬ 
logging of the depressed areas of the district, and from this 
point of view all the Bunds of the district are very closely 
interconnected. The isolated Bunds in the district that are 
unconnected with some regular system arc few. A large 
number cannot be looked at individually or apart from the 
sy.stem to which they belong, each being regarded as a link 
in a chain which has been gradually evolved and lengthened, 
aud on the two important systems, niz., the Kotla and 
Najafgarh protection works, there are series of Bunds, each 
of which has so direct and distinct an effect on tlie safety 
and usefulness of the wliole system that the abandonment 
of anyone, simply on the results of the figures showdag 
profit or loss Oil it alone, and without regarding tho effect it 
has on the system, would be difficult. Some of the Bunds, 
it is true, particularly on. the Najafgarh Jhil watershed, 
and the Bunds intended to control the Sahibi and Indori, 
are not so closely connected with each other. But it will 
be convenient to deal with’every Bund in connection with 
those which it assists in any way, and for this purpose I 
propose to divide them into groups as fol'ows:— 

I, —Works for the protection of the Kotla Jhil. 

II. —Works for the protection of the Najafgarh 

Jhil. 

III.—Works for the utilisatiim of the Sahibi aud 
Indori torrents. 

5. In connection with the Kotla Jhil system, a few 
remarks are necessary as to the characteristics of the 
country which is affected by it. 

Four very considevable depressions in the level of district 
are known as the Khaliipnr, Chanden!, Sangel-Uiina, and 
Kotla Jhils. 


The Kfialipur Jhil is situated in the north-east of Nuh 
ialisil: it 18 the deepest part of a low piece of country 
about 10 square miles in extent aronpd Khaliipnr, Indri, and 
other villages, regarding which Mr, Maconachie, Deputy 
Lommissioner, who took the greatest interest in the Bunds 
has noted that “ during ordinary rainy seasons the whole of 
this 18 flooded. A part of it just north of Khalilpur village 

. S’ move marked depression: water stands 4 or 

0 feet deep here after the rains, and the land is a more or 
less permanent Swamp * * Its area may be reckoned 

at about 16,0u0 acres.” 

'^5il lies about 10 miles to the west of the 
Khalilpur Jhil and is situated in the north-west of Nub 
lahsils regarding it Mr, Maconachie writes: "Here is 
another permanent swamp, with standing water which very 
rarely dries np altogether. The area which comes under 
flooding here is about as large as the Indri .Ihil: the per¬ 
manent basin is perhaps somewhat smaller, say about 1,000 
acres. 

The Sanpl-Ujina Jhil Is in the south of Nuh : it is not 
60 clGavly dGilued a basin as tbe other but from tbis 
very fact, when water stands in it, it spreads over a larger 
^ea than is coveted at Khalilpur or Cbandeui, aud the 
lands ot numerous villages near Sangel and IJjina are 
widoly noododj so tb^t tho dotiustgo caused to tbam is 
extremely serious. 

The fourth and most important Jhil, that of Kotla 
which is the largest in the district, being 3 miles long and 
2^ broad, lies in both Nub and Ferozepore, where these 
tahsils adjoin each other at the foot of the Alwar Hills. 

6. These Jhils are filled by the drainage coming down 
towards them from all four points of the compass. 

The north drainage comes from the direction of Sohna 
and is that of the eastern slopes of the Taoru plateau and 
the spurs adjoining it. From the north-west the Mehnd- 
wara, a considerable torrent, and some smaller streams 
come down, bringing the drainage of 100 square miles 
between Bhnndsi and the hills towards Sojka on the Delhi 
Gurgaou border. The line of watershed separating the 
flow towards Kotla and that towards Najafgarh is found 
at about seven miles from Gurgaon—the reduced level of 
what may be taken to be the highest point being about 766 
feet above (he sea at Khadaka—and the rainfall of all the 
country to the south of this line is therefore thrown 
towards the Kotla Jhil. The water of the Sohna, Mehnd- 
wara and other streams is joined in the flat country to the 
north-east and east of the Indri Hills by the Sailani 
drainage, which brings down waters from a catchment area 
of about 100 square miles in the Delhi District towards 
Ballabhgath, and fills two small Jhils at Khnntpuri and 
Sarmathla on its way to Sailani, A small part of these 
north and north-west floods reached the Chatideni Jhil 
direct, hut they chiefly went to fill up the ludri-Kbalilpur 
basin, whence they spilled over into Chandeni. The general 
level ol both the Khaliipnr and Chandeni basins is about 
626 feet above the sea, though, parts of the Chandeni basin 
are lower. After filling these basins the floods naturally 
overflow the higher ground by which they are surrounded 
and find an exit from Chandeni towards the soutL Ori¬ 
ginally Chandeni discharged itself, directly into the Kotla 
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Jhil and swelled the volume o£ water that eolleeted there, 
thu.s increasing the difficulty of dealing with it. But the 
C'handetii Cut was devised to prevent this, and if any 
overflow occurred it was taken by the Cut into the Sangel- 
Ujina flats, which are generally lower than the Chandeni 
Basin itself, being on an average elevation of about 620 feet 
above sea level. In wet years there was, before the works 
were completed, still a lot of water that found its way from 
Sangel and UJina into Kotla, but this has now been pro¬ 
vided for, as will be noted below. 

But the most important drainage towards the Kotla Jhil 
is that coming from the south along the Perozepore Valley. 
The Landoba, which has a catchment area on both sides of 
the Alwar Hills (from which the Jhir Stream also joins it 
near Perozepore) as well as on the hills from Bajliera to 
Ghata Shamsobad, collects an enormous volume of water 
during its course of over 22 miles. The drainage of the 
hills to the west—particulurly the Balauj Stream—and of 
the Bangar to the east also flowed into the Kotla Basin, the 
character of which at an elevation of about 608 feet only 
above sea level, surrounded as it is by high land on all sides, 
prevented any outlet till the Jbil was fell, “Wben this 
happened the whole country for many miles around was 
under a continuous sheet of water which finally escaped by 
flowing south-east between Bajhera and Kalingar round 
the range of bills ending at Bajihera, and continuing its 
course by Sakrawa, Punahana, and Lohinga, filling up and 
overflowing from numerous depressions on the way, till it 
ultimately reached the Bhaftpur border of the district. 

The damage caused by the Jbils was thus incalculable. 
The Kotla Jhil before it was protected could never have 
been dry i the other Jhils in wet years would always 
contain a large area in the lowest parts of their basins 
which was uncultivable on account of floods: they kept 
good lands out of cultivation, and permaueutly flooded 
the low lands best suited for cultivation ; they detrimentally 
affected the health of the tracts in which they were situated, 
which,'—and that of Nuh in particular,—were at one 
time hot beds of fever; and they always, in times of flood, 
seriously endangered the position of the town of Nnh and 
of all villages near them or the line of their overflow. The 
extent of the damage done to the crops and of the loss of 
revenue may be estimated from the fact that it was neoes- 
sary at the last settlement to frame special rules for re¬ 
mission of revenue, which in 97 so-called “ submerged ” 
villages is olaimahle by the zamindars when 10 per cent, 
or more of their lands are nnculturable on account of 
inundation, while in 7 villages the revenue had to bo left 
entirely finotnating. 

7. The tract that required most protection was obviously 
the Kotla Jhil, and thus about 1838 the first steps to re¬ 
gulate the drainage of the district were taken with a view 
to protect it. A Bund ard catch-water drain were then 
constructed, which started from a point in the Alwar Hills 
at a little to the north of the place where the Balauj Stream 
comes down and continued by Uhadas to the west of Sangel; 
a canal, known as the Chandeni Cut, was also dug at the 
same time to bring down the waters of the Chandeni Jhil. 
These works threw the floods of the Landoha and Balauj, 
and the spill of the Chandeni Jhil, into the Sangd-IJjina 
Basin, with the intention that they should pass ott by the 
Bajbera outlet and by the course already noted towards 
Bbartpur,_ without reaching Kotk, and an old Badshahi 
dam at MiswasT, which blocked the out-flow, was cut to 
allow free passage to the floods. But the embankment and 
drains did not effectnally serve their purpose till the former, 
which originally ended some three or four miles short of 
the banal, was continued so as to join the Chandeni Cut : 
at the same time the Chandeni Cut was improved, and the 
passage through the Miswasi drain was widened in 1862-63. 
Till this was done the object of the works was defeated iii 
wet years, because the waters, which the embankment and 
the canal carried into the Sangel-Ujina Basin, flowed 
round the north end of the embankment between it and 
the canal, and still found their way into the Jhil. The 
length of the embankment is now 12 miles, while that of 
the canal is^ 9 mliifs. They effectually prevent the entrance 
into the Jhil of any water from outside, and since 1885 
have been properly kept up, and considering the conse¬ 
quences of any breach and the length cf time wh'ch is 
required before floods that reach the Kotla Jhil can dry 
up, it is imperative that they should be maintained in good 
order. 

of the Kotla Embankment 
ftDti Cbaiiu©ni Cut, works connoctod with thom wero under* 
taken which divide “themselves into three classes, viz — ii%\ 
Works intended to assist the Jhil works by lessening the 


floods reaching the embankment and relieving the over¬ 
flooding of the villages into which the embankment throws 
back the floods diverted from the Jhil, and at the same 
time to provide irrigation or prevent flooding at the places 
where they are constructed ; (J) Works constructed to con¬ 
trol the water collecting inside the area protected by the 
Kotla-Chandeni works ; and (c) Works whose object is 
to regulate the overflow from the Kotla-Chandeni works 
and to utilise it for irrigation, after it passes the outlet at 
Bajhera. 

9. Of the first kind no scheme was taken in band till 
1860-61, when the Eaisina-Mubammadpnr Bund was con¬ 
structed as a famine work. There was possibly no direct 
intention in constructing this work of lessening tbe drain¬ 
age flowing towards the Kotla Basin, but as the Bund has 
that effect it is classed as one of the Kotla system. The 
Sobna Bund was the next to be made in 1886. It blocks up a 
narrow opening neat Sohna which is the outlet for the rain 
collected in the hills which rise up to the Tsorn plateau around 
Sobna and extend fiom that town towards Bhundsi, and it is 
of considerable use in holding up a large body of water that 
but for it would find its way directly into the Jhils. An 
old Bund had existed on the site of the present Sohna Bund 
before the British occupation of the country, Tiie kst 
work of the first class is the series of Bunds and drains 
known as the Qaisari Scheme, which was carried out in 1888 
and includes Bunds at Khalilpur, Qutabgarh, Chandeni, 
and Duraichi, as well as smaller embankments from Qutab¬ 
garh to Hiranthala, and Hiranthala to Ghasera, and an 
improvement and elongation of the Chandeni Cut, together 
with the cutting of the Qaisari drain towards DuraWhi. 
The main work is the Qutabgarh Bund, which is designed 
to hold up and utilise for beneficial irrigation the drainage 
that has been described above as filling the Klialilput and 
Chandeni Jhils, lessened as far as it is by the action of 
the Sohna and Mnhammadpur-Baisina Bunds. The Kbalil- 
pur Bund protects tbe Jhil of that name and throws the 
water that flows towards it into the mein Qutabgarh Bund, 
from which embankments run towards Ghasera and Hiran- 
thak at such levels as to conduct irrigation to lands that 
would not be reached -withont them, while preventing any 
overflow towards the Chandeni Bund. The Quwgarh 
accumulations are carried ofl? by the Qajsari drain, and are 
then guided by the Duraichi Bund, which is so situated 
that any waters that pass it cannot go into the Sangel- 
Ujina Basin, hut flow along a depression separated from 
that Basin by land of higher level, and discharge them¬ 
selves into the Malai Water-Course below the Bajbera 
outlet. The Chandeni Bund intercepts from the Chandeni 
Jhil what remaining water beyond fnat already intercepted 
by the Qutabgarh Bund would flow into that Jhil, and this 
water is taken off by tbe new Chandeni Cut into the old 
Chandeni Cut and so towards the Sangel-Ujina Jhil. 

10. The regulation of the drainage inside the Bund 
was first taken in land in 1883, when the Palri Bund was 
constructed. This was followed by one at Akaira in 1889 
and Bunds at Palla and Mau in 1890. Each of these 
Bunds deals with independent drainages and they have no 
conneotion with each other, except in so far as they all have 
the common object of preventing water eollecting within 
the line of the Kotla dam and v handeni Cut from reaching 
the lowest level of tbe Jhil where all control over it is 
lost, and they are intended to deal with the rainfall lUside 
the larger works at points where higher levels allow of its 
regulation, 

11. The utilisation of the water overflowing from the 
Sangel-Jjina Jhil had up to 1896 been attempted by three 
works only. These are the Sakrawa Bund built in 188i7, 
the Shah Chofcha Bund built in 1888, and tbe Malai Water- 
Course made in 1891. The first two are bridged roads as 
well as Bunds ; they are constructed on the lines of useful 
district roads, which are now raised above their former levels 
and thus rendered passable at all seasons, instead of being 
impassable during tlie rains. Bridges have been put in at 
the points in each road where the water, after it has been 
dammed up by the embankment and thus served its nurpose 
for flood irrigation, seeks its natural outlet, ana these 
bridges are fitted with sluices which are used to regulate 
the flow. A rajbaha is attached to tbe Shah Chokha Bund, 
and is beneficial in allowing a part of the dammed up water 
to be led off for high level irrigation. The Malai Water¬ 
course carries off flood water from low lands near Kalin jar 
towards Utawar, throwing it on to villages such as Malai, 
ShababpuT, Utawar, and Maluka, which require it. All 
these works, therefore, are intended to regulate the Sangel- 
Ujina overflow 80 as to relieve villages water logged by it 
and to utilise tbe water so as to prevent more than can be 
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heljieil from reaching aa far aa Lnhinga and the villages 
around it, where a series on ooiiaiderable Jhila and stagnant 
pools are formed in the numerous depressions of the tract. 
The works may, of course, be regarded as independent <i£ 
each other to a considerable extent, except that each work 
nearer tbe Jhil relieves those further down the line taken 
by the overflow and thus renders them more practicable and 
more easily worked. 

' 12. In this connection should be mentioned the Bunds 
at Rewa and Ghata Shamsabad. A series of works formerly 
existed in the valley between the Alwar and Biwan hills, 
from near Ferozepore and the Bhartpnr border, for the pur¬ 
pose of cheeking the Landoha in its course towards the 
Jhils, These were the I'anarsi, Kanmeda, Landoha-Nagli, 
Biid Bhond Bunds and the Bafai water-channel. The Dis¬ 
trict Board now, however, has no concern with them, and 
they have been abandoned or made over to the zemindars. 
But the Qurgaoa District Board still keeps up the Ghata 
Shamsabad and Rawa Bunds, both built in 18H0. These do 
not, it is true, deal directly with the Landoha floods, but do 
so indirectly by intercepting diairages from the Biwan Hills, 
Which flow into the Landoha. Both are primarily pro¬ 
tection works. The former is meant to prevent the deposit of 
Sand in the villages of Alipur, Kanmeda, Tigra, Hirwari, and 
Madapnr, which were formerly affected by the Nalah now 
bunded up, and it gives flood irrigation to Ghata Sham¬ 
sabad as well as seoni ing the deposit of silt in broken land 
up-stream and thus increasing the cultivable area. The 
latter deals with the water of the Daror Nalah, which 
flows down the west of the hills to the east of Ferozepore; 
Rawa, ilaniala, Raniali, Dughri, Hamzapur, and the south¬ 
east corner of Sakras are protected from sand by it, but 
the bund does not afford any irrigation, except indirectly 
by the effect of percolation. 

13. The only other bund in this part of tbe district is 
an isolated one at Dnngocha, which it will be well to notice 
here. It has nothing to do with the Landoha or the spill 
from the Jhils, but intercepts an independent drainage 
coming down a branch of the Daror Nalah from the hills 
to the west of Dungouba and on the east face of tbe bills, 
opposite tbe Rawa Bund. The water is used for flood irri¬ 
gation, and as it would, if niiariested, join the Jhil over¬ 
flow in flooding the Lnhinga country, tbe bund is useful 
for the solution of the problem of the protection of that 
tract. 

14. The above disposes of the works at present existing 
which are in any way concerned with the protection of the 
Kotia Jhil and. the schemes oonueoted with it, and having 
now described the position and inter-conueotion of the 
works wliioh regulate the floods coming down from all 
points of the compass towards the Kotia Basin and the 
floods that are thrown back from it by its protective works, 
it will be convenient, before considering the other bunds of 
the district, to look into the financial position of this 
system. 

In doing this it is necessary at the outset to scrutinize 
the very heavy figures at which the original oatlny on the 
older works has been reckoned. The expenditure" on all 
the more recent works has been correctly asoertidued, and 
it is therefore possible to make a proper estimate of the 
profit and loss on tliem. But in the figures recorded in tbe 
district office for the old KotkiOhandeni Works and per¬ 
haps for the Raisina Mnhammadpnr Bnnd, there seems to 
have been over.estimation of the capital sunk in them. In 
the case of the Raisina-Muhammadpur Bund this is not 
Serious, and as there ate two very large and elaboi-ate weirs 
On it, and the figures of expenditure were obtained from the 
Public Works Department, it is possible that the over¬ 
estimation is only apparent, and the capital sunk in them 
did actually amount to Es. 23,204. But in the case of the 
Kotla-Chandeni Works a very serious over-estimation has 
clearly been made. The cost of the works was estimated by 
Mr. Drummond, Deputy Commissioner, to be between 3 
and 4 lakhs of rupees, i.e., 2 to 3 kkbs on the Bund and 
oatohmeht drain and about one lakh on the _ Chandeni 
b'anal. There is nothing to show how this estimate was 
arrived at, hut Mr. McGregor, the District Engineer, whoso 
signature appears at the foot of a statement attached to a 
leport of the 18rh April 1893, which contains a note of the 
estimate, tells mo that it was not regularly worked out, that 
it was arrived at by the method of a very rongh guess, and 
that it includes, in addition to the outlay which may be 
legitimately reckoned against the Kotla-Chandeni Works 
sepatately, all the capital sunk by the North-Western 
Provinces Irrigation Department in all their Bunds and 
other works prior to 1879, when the works then in charge 
of that Department were handed over to the District 
Board. The totals are made up not only of the capital in 


the works intended to directly protect the Kotk Jhil, bu^ 
also in bunds situated in other parts of Ferozepore at a dig" 
tanoe from the Jhil and only very indirectly connected with 
it, and in works undertaken for their supervision. It would 
appear that the estimate included, besides the Kotk- 
Chandeni Works, the cost (Rs. 4,878) of the Kalinjar Bun¬ 
galow which had been built for the residence of the Irri- 

f atioii Officer who supervised the bunds, of the bund at 
ianarsi which was abandoned in 1877 and never has been 
and never will be made use of by the District Board, and 
of the bund at Kaliaka, which, though in working order in 
1877, was since washed away about 1888 and has now 
ceased to exist, and also of bunds such as those at Madapur 
Nagli and Kanmeda, which are not even noted in the 
list of works made over to the Board and have never been of 
any use whatever, having been definitely abandoned before 
the transfer to the Board took place. The Bungalow at 
Kalinjar was not taken over as a couvenieut centre for 
supervising the Jhil works : it was taken over and has been 
Used simply as an ordinary District Rest House. It was 
necessary for the Irrigation Department to charge its cost 
against InigatioD, and when the Department transferred 
its irrigatii)n works to tbe Board, it had naturally to trans¬ 
fer also the Bungalow, for w-hich it had no fu'ther use. 
But its o.ist cannot fairly be included in the Board's accounts 
against Irrigation. The Board was compelled to take it 
over without intending to use it specially as an Irrigation 
Bungalow, and when it came into the Board’s hands, it 
should have been included, for account purposes, with other 
District Bungalows. Moreover, the cost of the other 
Bunds made by the North-Western Provinces Irrigation 
Department, which have never been fit for use since they 
were taken over or have now been abandoned, even if it 
should be included in the capital sunk in the bunds of 
District and cannot be written off as lost, cannot in any 
case be properly reckoned against tbe Kotk Bund alone. 
If the capital sunk in the Kotla-Chandeni Works is unduly 
inflated by including the cost of such works, it will natur¬ 
ally never yield a reasonable profit. The estimate of 3 to 
4 lakhs for tlie Kotla-Chandeni works is therefore clearly 
excessive, and must be checked by a consideration cf the 
amount of earthwork done and the ratee probably paid for 
it. 

15. The original plan of the Kotk work was a drain on 
the up-stream side with an embankment or bund on the 
down-stream side to turn the floods into the drain. The 
bund has been somewhat strengthened since it came under 
the Board's control, but, to prevent an under-estimation, it 
will be as well to assume that it was of its present dimen¬ 
sions when handed over. ». e., 12 miles long with an average 
height of 9 feet and a breadth of 45 feet at the bottom and 
8 feet at the top. The drain running along the whole of 
this was in 1868, when Mr. Phelan, F, xeoutive Engineer, 
reported on it in no place deeper than 2| feet and was 
generally only one foot deep, being 10 feet wide at one end 
near Nagiua under the Alwar-Gurgaon Hills, and increasing 
in width to 60 feet at the other end near Ujina. At present 
there is still an average depth of I foot, though the bed hiis 
been well cleared out from time to time for earth with 
whioh^to repair tiie bund, the whole of the sum of over 
Bs. 12,000 spent on the bund since 1879 bafing been 
expended in taking soil from the drain and throwing it on 
to the Bund. It is therefore obvious that the deposit of 
silt is very heavy, and though no definite conclusion can he 
come to as to the depth at which the drain was originally 
dug, yet according to observations of the depth of soil 
taken by Mr. McGregor from time to time, when the bed 
has been dng up, and from some isolated sections of the 
proposed work at a few points, which exist in the District 
Office, the most liberal estimate will not give an average 
depth of more than about 6 feet throughout. The amount 
of earthwork in the Bund may thus be worked out as 
14,826,240 cubic feet and in the drain as 11,404,800 cubic 
feet, and the total of these two quantities is 26,231,040 
cubic feet. The present average rate for labour supplied 
by contractors on ordinary earthwork is Rs. 2 per thousand 
cubic feet, whioh is probably more than was actually paid 
when the works were made. We have to remember that 
the Kotk catchment drain and embankment were originated 
and probably carried ont in part at least during the 
severe famine of 1837-38. when the wages paid might be 
expected to be less than the ordinary market rate of the 
time, that tradition also says that prison labour was largely 
employed upon them, and that ordinary rates for daily 
labour have, gone up in recent years. Calculated at the 
present rate of Rs. 2 per thousand, the cost of labour in the 
Bund and catchment drain comes to about Rs. 52,462. It 
may have been that a small embankment was also thrown 
up on the upstream side of the drain, so aa to make it a 
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canal with raised banks on both sides. Mr. McGregor, the 
District Engineer, thinks that this was so, and, though the 
plans of the work are not now to be found as a whole, the 
plan of one part shows embankments on hath sides. But 
I am of opinion that such an embankment, on the up¬ 
stream side along the whole length of the Bund, would be 
contrary to the scheme of the work, and that at any rate, if 
it existed—there are no signs of anything like a strong 
embankment at present—it could not have been made in 
more than a few places where it was specially required and 
could not have in general been more than a small spoil bank. 
We have to add about Rs, 7,000 at a rough guess for the 
expenditure incurred by the Irrigation Department in 
planting and looking after trees, and taking this with the 
cost of the earthwork as calculated by me, we get Es. 59,462, 
80 that, allowing for error in rates, for the existence of an 
embankment on the up-stream side and all other mistakes, 
I do not think that the works could have had more than 
Ks. 65,000 capital sunk in them when they were taken 
over by the Qurgaon Board. At that time there were two 
old sluices on the bund: these were demolished and 
rebuilt and another sluice was added. The cost of these 
works, which is added to the capital outlay, was Rs. 3,700, 
and the totaDcapital of the Kotla Bund may now, there¬ 
fore, be taken as Rs. 68,700. This is not any under¬ 
estimate when compared with the capital sunk in the 
Gnrgaon line of bunds from Jharsa to .Medawas, where only 
Bs. 42,672 have been expended in throwing up 10 miles 
of bunds, including 10 important masonry sluices and 
weirs. 

16. As to the Chandeui Cut, it is a drain 0 miles in 
length, 8 feet wide at the bottom, and 24 feet at the 
top. The spoil was banked up on both sides. This gives 
6,842,880 cubic feet of earthwork, the cost of which at 
Rs. 2 per thousand is about Rs. 13,686. To this we have 
to add about Bs. 3,000, which is the District Engineer’s 
estimate of the amount spent by the North-Western Pro¬ 
vinces Irrigation Department in planting trees along the 
canal, and making all allowances for errors in assumption 
of the amount of earthwork and the rates paid for it, 
the capital sunk in the Ohandeni Cut cannot have exceeded 
Rs. 20,000 when it came under the Board’s manage¬ 
ment. ■ The Board has spent nothing in permanent improve¬ 
ments which could be added to this capital. 

17. As far, therefore, as I eau form any opinion, the 
Kotla Bund is now worth Rs. 68.700 and the Ghandeni 
Cut is worth Rs. 20,000, or both together are worth 
Rs. 88,700. I am aware that I, must put forward good 
grounds for reducing the estimate already made to such a 
large extent from Rs, 3,00,000 or Hs. 4,00,000, but 1 
cannot understand, more clearly than I have stated above, 
how that estimate was arrived at or was intended to be 
defended, and have given my reasons in detail for the 
estimate I propose. Taking the capital on these 
works, then, at the figures given, and on the other works 
at the figures ascertained from the office, which include 
cost of any permanent improvements snob as sluices, 
spurs, and the like, which have been undertaken, and are 
apart from ordinary annual repairs, the financial position 
of the Kotla system of works as calculated by me showed 
that all woi'ks in the system by which the Kotla .Ihil is 
protected and the overflow from the protective works is 
controlled pay their way except the Ghandeni Cut, the 
Sohua, Kaisina-Muhammadpur, Palla and Palri Bunds, 
and the Malai water-course, and that, if the fluctuating 
revenue, derived from the Kotla Jhil and divided by 
Government and the Board, under the arrangement by 
which the bund management has been made over to the 
Board, is added to the net profit of the works, then, 
leaving out of account the few detached bunds, an income 
of about Rs. 7,831 per annum on a capital outlay of about 
Es. 1,44,043 on the bunds and Works accrues, which is at 
the rate of a little over 5 per cent. There can be ho 
question of the usefulness of works that at one and the 
same time have improved the sanitary and agricultural 
condition of the country and the general convenience of its 
inhabitants and yield a pecuniary profit. Before the Kotla 
Bund Was made, Nuh must have had an almost deadly 
climate, for, even after it was made in 1838, the tahsil was 
noted for its unhealthiness, and it has only acquired a 
better charaoter during very late years, owing to the con¬ 
struction of the subsidiary works which prevent the whole 
volume of water that is directed towards the bund by the 
natural features of the land from reaching it. The town 
of Nub and the environs of the Jhil are not now consi¬ 
dered as unhealthy as some other parts of the district, 


18. I ascertained that the miscellaneous income from 
grass, trees, etc., about covers the cost of establishment ou: 
all the works I have above alluded to, and that the cost of 
annual repairs, which worked ovrt to about Es. 2,300, bore 
a percentage of 1‘6 to the capital outlay of Es. 1,54,182. 
In considering whether the abiana income could be raised, 
I had a statement prepared to show the average area 
annually irrigated by each work, and the rates per bigha 
(the bigha being the kachcha bigha in use in Gnrgaon, 
whioh=r5'24 acre) at which abiana is now assessed. The 
statement, however, is not very reliable, as it shows the 
whole area flooded by each bund, without distinguishiug 
the barani land from that which was assessed as dabri, or 
flood-irrigated, .at Settlement, and is therefore in some 
bunds unassessed to abiana; moreover, in the case of 
bunds, such as the Kotla Bund, where water-rates are 
taken only on lands that have borne a harvested crop, it 
does not show the irrigated area wliich was harvested as 
distinguished from that which bore no crop and paid no 
abiana. The records in the Local Fimds Office are not 
complete enough to fuiulsU full particulars, and it would 
be impossible to obtain them accurately from any source. 
But a rough e.'.timate of the extent to which increase is 
possible in the abiana returns of each bund can be made, 
and this wi.i help in the decision of the question regarding 
each bund, whether it should be maintained or abandoned, 
by showing in a rough way how much the present rate of 
abiana will have to be increased all round, in order to make 
the bund pi.y. Prom the figures it may he deduced 
that it is hopeless to expect some of the bunds to .pay, but 
others can be put on a sound financial basis, and I now 
proceed to consider the case of each bund individually. 

I should teconomend the maintenance of all the main 
Bunds except Eaisina-Muhammadpur. The capital invested 
in these is Rs._l,30,978. Moreover, the Qabulpur-Mahesh- 
pur Drain, which will be mentioned later, is also a work 
that must be maintained. Some of the works are unpro¬ 
ductive and cannot be made remunerative except by 
assessing nn account of them lands benefited, by other 
works of the system of which they form a part ajid which 
they assist. Suoh are the Malai water-course and the 
Qabulpnr-MHheshpur Drain, and the Rawa and (iliata 
Shamsabad Bands may also be included in this class, in 
parsgraph 26 below I suggest method by which Raws and 
Ghata Shamsabad could be made to pay at least the cost 
of up keep, and if this method is adopted, the Board would 
lose on these bunds only the rate of net income whioh it 
may be p ssible to gain on other bunds. But I would not 
recommend that this method he adopted. The loss on 
Ghata Shamsabad and Bawa should, 1 think, he met from 
the total income of the whole system of bunds in the same 
way as the loss on water-courses and drains must be met. 
This income on the whole system will be deiived from an 
irrigated area that in the past has averaged 56,162 bighas 
per annum, on which, at present rates and under the pre¬ 
sent system of assessment, the income has averaged about 
Es. 6,950. There will, however, be no difficulty in raising 
the rates, and the system of assessment might, I think, 
be altered by exempting lands irrigated up-stream of any 
bund that were recorded at Settlement as dahri only where 
special agreements for such exemption.s exist j by assessing 
all other dahri, np-stream or down-sstream, at half rates, 
unless purposely ii'rigated ; by taking the same rate every¬ 
where for both rahi and kharif crops; and by assessing 
only irrigated lends on whioh a harvested crop has been 
produced. If these alterations are made, probably only 
from 30,000 to 85,000 bighas will pay abiana at fnll rates. 
Thus to obtain a reasonable return on the capital invested, 
each bigha should pay about 4 annas. But on some bunds 
Re. 0-5-4 per bigha is paid gladly, and I do not see why 
this rate, or one very near it, should not be adopted every¬ 
where on this system and throughout the district, as it 
will not be too high for any bund to pay, and will be 
readily accepted if the improvements in the system of 
assessment proposed by me are adopted, 

19. On the Sohna Bund the highest rate of abiana that 
could be applied would still leave an annual loss. The 
average loss in 1896 on Sohna was Rs. 263 per annum, 
and it must therefore be considered whether the balance 
of advantage derived from this bund justifies its up¬ 
keep. The advantages of the Sohna bund are described 
by Mr. Maconachie as being the conversion of 200 bighas 
of land into first class dahri and the bettering of lands 
below the bund by the raising of the well Jevel tor as far as 
two miles below and the moistening of the soil down-streanj 
by percolation. He questioned whether it had injuriously 
affected the health of the town and decided in the nega- 



MINUTES OE EVIDENCE. 


fire, anS I agree with him. To the advantages enuraer* 
ated by him I would add the lessening of the accumulated 
drainage flowing towards ludri, Chandeni, and Kotla, and, 
as the volume of water held up by the bund is very large, 
this 1 would ooDsider an important point. The profit- 
yielding oapaoity of the Sobna Bund cannot be incresfed 
as things are ; but as it is a work that has teken much to 
build, and is of considerable use in the Kotla system, 1 
would not advocate its abandonment, as long as the whole 
Kotla system, to the success of which it materially con¬ 
tributes, yields a profit. The rate levied at the rabi, r**.. 
fie. 0-6-4 per higha kaohoha, is that which, I think, should 
be generally adopted, and I do not see any adequate 
reason for taking less for water used for kharif irrigation ; 
it the kharif rate were made equal to the rabi, there would 
be some slight diminution of the loss the Board now 
suffers, without any hardship on the irrigators, 

30. The case of Raisina-Muhammadpur is worse than 
that of Sohna. The sum lost on it per annum averaged 
Rs. 215 in 1896. The capital cost of this bund is, I am 
inclined to think, a little overestimated, but this is a 
matter that is not capable of proof, and even if it were 
reduced, the capital would still be so great that no 
adequate return could be looked for. Mr. Maconacbie 
attributed the small return of abiana to the neglect to 
charge land which benefited by percolation on the down¬ 
stream side, but be writes “ the direct benefits of this 
bund are hardly commensurate with its cost.” Large 
expenditure had to be incurred in repairing breaches in 
1878-79 and in 1886-87, and the bund was again very 
badly breached in 1894. It is true that the volume of 
water held up by .itiis great, but this water has to travel a 
long distance through sandy soil before it reaches any of 
the Jhils, and though by coming down in floods it may 
damage the Sohna-Gurgaon road in places, this damage 
can be provided against. The bund has to a great extent 
become useless on account of very heavy eiltage on the 
up-stream side ; its height above the level of the surround¬ 
ing country up-stream is now very small : to repair the 
breach of 1894 would have required a very large expen¬ 
diture ; and the bund could not have bean made eflSclent 
■without raising it throughout. Under the ciroumstances, 

1 thought that it was one of the bunds that could best be 
abandoned. The disadvantage of spending more money 
on it. with an increasing loss of interest, was, I thought, 
less than the inoonveoieuce which would be caused by 
flooding from the waters held up by it along their route 
to the Jbils, and their effect on the Jhils will not be so 
noticeable as before, now that the system of bunds imme¬ 
diately around the Jhils has been extended and improved. 
The breach of 1894 was therefore not repaired at the time, 
and 1 suggested that the bund be struck off the list of 
works to be maintained. The capital sunk in it would 
thus be lost, but it is better to lose this capital once for all 
than to keep on increasing the loss by adding to the outlay 
by repairs, and the only real source of income on the 
bund, viz., the trees, of which nothin!? has yet been niade, 
but which are worth a considerable amount of money, 
will not be abandoned by its abandonment as an irrigation 
work. 

21. The Qaisri system of bunds is so intimately con¬ 
nected with the Kotla Bund and the Cbandeni Cut that it 
is necessary to look at all these works together in consider¬ 
ing their financial position. As already remarked, there can 
be no question of abandoning the Kotla Bund, and the 
other bunds and the cut, whose main object is to relieve 
the Kotla Bund, must therefore equally be maintained. 
The financial position of these works justifies their main¬ 
tenance. The following figures,appear to show the state of 


affairs in 1896: 


Average 

annwil 

expvnditure. 

Average 

annual 

income. 



Rs. 

Rs. 

Kotla Bund 
Chandeni Cut 
Qaisari scheme 

• • 

• 

. 773 

340 
. 587 

7,288 

238 

1,187 


Total 

, 1,699 

8,713 


The Chandeni Cut is rather a drainage than an irrigation 
yyork, and very little has, I believe, been spent on it in 
recent years. The recent expenditure has had the object 
of improving its irrigating capacity, and in future its 
ipeome may perhaps be in excess of the annual outlay upon 


it. As a drain merely connecting two Jhils, it could hardly 
be expected to pay, hut during late years the direction of 
the flow of its waters has been reversed. The level towards 
Ujina has silted up, and instead of taking surplus water 
from the Cbandeni to the Sanged Jhil, it now brings the 
surplus water of the Sangel Jhil the other way. This fact 
is somewhat extraordinary, but it has been possible to make 
use of it by damming up the cut by temporary bunds 
erected inside it and so holding up its water and spilling it 
over the high lands along its course before it reaches 
Chandeni, Now that the Qaisari scheme protects the 
Chandeni Jhil and thece is little overflow from it, the 
Chandeni Out can be safely dammed up for irrigation and 
does not require to be kept constantly open. 

The expense of keeping up the Kotla Bund is not heavy 
save in exceptional years when it is breached, and the 
danger of breaches and the consequent outlay on repairs 
can best be obviated by keeping it in constant good repair 
and increasing the water-way through it where advisable 
by masonry sluices, which will n-t only fake off the strain 
from the bund, but will also allow the water held up by it 
to he utilized with profit down-stream 'by irrigation from 
rajbahas, for which there is some demand. The income 
from abiana and miscellaneous sources collected by the 
District Board itself on account of the Kotla bund averaged 
in 1896 only Re. 3,395 per annum, but the figure, Rs 7,288, 
given above has been arrived at by including Rs. 4,893 per 
annum which accrues to the District Hoard as lialf of the 
fluctuating land revenue of Kotla Jhil and which is given 
by Government to the Board on account of its management 
of the bund. The whole of this fluctuating revenue may 
perhaps be taken into account here ; but even if the Govern¬ 
ment share is Omitted, the District hoard share must cer¬ 
tainly be credited to the bund, for it is directly due to the 
Board’s maintenance of the bund, and would "cease to be 
realized if the bund were abandoned. 

As to the Qaisari scheme, it may be noted that, as the 
■Works are new, the figures do not show its financial posi¬ 
tion’ in BO favourable a li^ht as it is hoped that the figures 
of subsequent years will do, after the scheme has been com¬ 
pleted and has been got into thorough working order. 
The scheme was started in 1886 and was under construction 
till 1891, 'Ihe expenditure of these years, therefore, was 
debited against Capital, and it was not necessary to spend 
miioh in repairs. On the other hand, the works yielded 
DO income. Income began to accrue on them in 1891-02 
after their completion, and the amount realised in 1896-96, 
when they were working well, was as much as Rs. 4,366-8-0. 
This sum should be fairly well kept up in future 
years, though of course the income, must fluctuate with 
the rainfall. From 1891-92 to 1895-96 the expenditure 
on repairs wus somewhat heavy, as was natural on works 
that weie new and required oousolidation and general 
improvement. In future annual expenditure should be 
considerably less than the average of the past few years, 
and as the works are now fairly established, I believe that 
they will pay well. 

Even as it is, taking the capital invested to be— 

Es. 68,700 in the Kotla Bund, 

Es. 30,000 in the Chandeni Out, and 
Rs. 17.600 in the Qaisari Scheme, or 

Es. 1,06,200 in all, we have had a return of about Bs. 7,000 
per annum which amounts to interest at 7 per cent. This 
cannot be considered unsatisfactory. And the financial 
results can be improved by raising the rates and at the 
same time introducing some changes in the system of 
assessment which are necessary to remove defects affect¬ 
ing certain villages. 

On the Qaisari scheme the rate levied is Ee. 0-3-8 per 
higha, while on the Kotla Bund and Chandeni cut it is 
Re. 0-2-1. These rates can, without any hardship whatever, 

1 think, be increased, except on the Chandeni Cut, to Ke. 0-5-4 
per higha, that which is being paid in some parts of the dis¬ 
trict and that which I would propose to be assessed in other 
parts where the present rates are lower. On the Cut, irriga¬ 
tion can only be effected where there is beavy rain and the 
water in front of the Kotla Bund reaches a high level. 
Thus on the Cut the irrigation is not so good as that of 
the bunds, and the assessment must remain low, but t 
think that the assessment on the_ bunds oan easily be 
raised. The method of assessing abiana on the Kotla Bund 
varies, though no authority for the differential treatment 
of neighbouring villages can be traced, except custom. I 
would do away with these differences of method, which ure 
unnecessary and give rise to oomplioations, and in altering 
the rates would give due attention to the complaints of 
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those villages which have now to pay abiana on lands, recor¬ 
ded as dahri at Settlement, submerged on the upstream side 
of the bunds. The payment of abiaiia on such lands is con¬ 
sidered a grievance, even though the dahri rate at Settlement 
was pitched so low as to justify the levy of such a rate. 
There are, however, villages which ace exempt altogether from 
the payment of abiana on dahri lands behind bunds by 
agreements entered into at the time of the construction of 
the bunds. Other villages again, not being affected by 
bunds, pay for their dahri, which is equally good, nothing 
but the Settlement rate. But though bund villages hav¬ 
ing dahri might have had that dahri flooded in ordinary 
years, whether the bunds existed or not, and though perhaps 
in years of heavy rain the bunds throw too much water on 
to such laud, there can be no doubt that, the esistenoe of the 
bunds improves the dahri and makes crops on it more cer¬ 
tain, while year by year our system is being perfected so 
that control is gained over heavy floods, which are diverted 
to places where they are wanted, and are not allowed to 
produce overflooding. The zemindars value the bund water 
on their dahri, and though it might be argned that nothing 
should be charged for it, in order that bund villages and 
and non-bund villages should be equally treated in its 
assessment, I think that the bunds confer a distinct advan¬ 
tage on dahri lands for which we are entitled to charge. 
But I would take on such lands only half the rate taken on 
barani lands. The dahri rates adopted at Settlement are 
about 10 to 12 annas, 14 annas and Es. 1-2-0 per acre in 
excess, according to class of soil, of the barani rates, and if 
we take Re. 0-6-4 per kachcha bigha on ba.ani lands for the 
benefits of bund water, wliloh gives a rate of Rs. l-9-7f per 
acre, to take half that amount on dahri lands benefited would 
roughly equalize the assessment, and would not be unfair. 
When water was especially asked for and given to d ihri 
lands, not ordinarily submerged, through a rajbaha or other¬ 
wise, the benefit to the zemindar is obviously great, and he 
should pay full rates for it. I would, moreover, charge for 
the benefits of the bunds not only the dahri np-strearo, but 
also that down-stream. Such land benefits largely by the 
bunds. It still receives as much water as it requires, but 
the Wnds enable very much more of it to be sown .and har¬ 
vested than before, as swamping is prevented. The case of 
the Khalilpur Jhil may be instanced as an example. The 
dahri lands down-stream which now bear a crop because of 
the bunds should, therefore, contribute towards the bunds. 
But it wonld be impossible to say in any year what dhari 
down-stream had been cropped on account of the protection 
of the bunds, and what would have been cropped even if no 
bunds existed. I would therefore take a half rate on all 
lands cropped down-stream of any bund which was recorded 
as dahri at Settlement. Ho charge is made at present for 
the benefits which accrue down-stream from bunds, except 
in respect of water actually taken from them for irrigation. 
But the benefit of protection from excessive flooding is nn- 
donbtedly a very important one, and should be duly paid 
for. The lands up-stream and those directly irrigated from 
the bunds should not be left to bear the whole burden of 
maintenance. To sum up ; the full rate should be charged 
on all lands, other than dahri, up-stream wliioh actually bear 
a harvested crop and have been reached and covered by the 
waters dammed up by bunds, and on all lands, whether 
dahri or otherwise, which have, at the request of the culti¬ 
vators, taxen water, down-stream or elsewhere, by raj.bahaa 
or outs from the bund or direct irrigation ; on all dahri, 
np-slream for down-stream, irrigated otherwise, and which 
bears a harvested crop, half rates should ordinarily be 
charged. But as I have noted above, the dahri of some vil¬ 
lages is exempt by agreements made when the bunds affect¬ 
ing them were built; I do not think we should go behind 
snch agreements, and whenever there is no doubt about them, 
I would allow them to continue in force for the exemption of 
the lands to which they related till next settlement, which 
is not far distant, and at which, if they cannot then be put 
aside, their effect may be considered in assessment, Ilut 
only such lands shonld he exempted as the agreements clearly 
referred to, e down-stream dahri might be charged, 
unless the agreement was shown to cover it. 

It is difficult to say what the precise effects of the change 
of rates and system proposed will be on the income from 
the bunds and works now under consideration. I think 
that they will increase the income, and at the same time put 
the burden of the charges upon the right shoulders. In 
73 villages affecfed by the bunds and works in question, 
there are 82,833 bighas downsstream and 88,884 bighas 
up-stream which were recorded as dahri at settlement. Of 
these 67,687 were cropped in 1894.95 and 10,961 in 1896- 
‘06, the total abiana realized for all lauds in the villages in 


question being Es. 8,622 and Rs. 1,208 in each year. Had 
jtbe assessment been made according to the system I suggest, 
the income in the first year would have been somewhat 
greater and in the second year it would have teen six or 
seven times as great as that actually realized, in spite of 
the fact that great relief would have been given to 43 villages 
by the extensive remission of the heavy abiana which 
they now pay on their dahri. The real burden of the 
abiana would have been thrown on those villages and those 
lands which really benefit by getting good crops now by the 
irrigation of lands that were formerly not irrigated. 
Many of the dahri villages suffer great inconvenience by 
the flooding all round their village sites which they experi¬ 
ence"—as an instance the case of (Jhapefa, which is an island 
with dams round the village site to keep out the waterC, 
may be cited—and such villages, I think, deserve more con¬ 
sideration in the matter of rates than barani villages which 
do not so suffer. 

22. In this connection I may point ont that certain 
alterations and improvements in the system are advisable, 
not only with the object of obviating the heavy flooding 
round about Cbapera, but also with the object of increasing 
the irrigating power and consequently the income of these 
bunds. The object to be kept in view is the disposal in all 
directions, as quickly as possible during the floods, of the 
waters held up by the bunds. The greater the area over 
which these waters are spread, the greater will be the 
evaporation and absorption and the greater will be the 
irrigated area that eventually comes under the plough. 
What is wauted is to deepen and improve the existing 
channels and to lead the water off towards Duraichi, 
Ransika, and Chaeiisa, where it is required on the sandy 
soil and has been asked for by the people in the one 
direction, and towards the present unirrigaled parts of 
01)886™, Hiranthala, and Mailawas, in the other, from the 
owners of which also requests for water have been received 
The overflow towards Shah Cbokka also requires regula¬ 
tion, as it at present stagnates in the low lands of 
Alawalpur, Sakrawa, Papri, Phalandi, and other villages. 
In some cases it has caused or accentuated damage from reh, 
and in all cases it interferes with the Rabi crop owing to 
the length of time which it takes to percolate into the soil 
and evaporate. The drain from Miswasi requires to be 
cleared and extended to LoHiuga Ealan. The work would 
be costly, but it would be in _tbe end, I believe, very 
profiUble and a number of applications for the extension 
of irrigation in this direction have been presented by 
villages that want water. Our efforts should now be 
directed to bringing the accumulated waters under proper 
control so as to secure their proper distribution. The 
amount of water at our disposal can all be profitably used, 
if carried to the places where it is wanted, and with a 
proper system of rajbahas it could without difficulty be 
distributed as required. In all projects for the disposal Of 
the waters behind the Kaisari Buud the importance of 
using rajbahas as much as possible should not be over¬ 
looked, and the three sets of works noted above—»is., those 
for the conveyance of the water towards (i) Duraichi, (ii) 
Mailawas, and (iii) Lohinga Kalan—should all be carried 
ont by rajbahas and channels which will allow of the supply 
being taken along at such a level as to secure the irrigation 
of the country from them, I may also add here that 
rajbahas would be very useful and profitable in some parts 
of the Kotla and Man bunds, for the irrigation of 
lands lying before these Bunds and their construction 
would remove complaints of water-logging ahieh have 
been made by Man, Gandnrl, and other villages, which 
without rajbahas it is impossible to alleviate. 

23. The capital invested in Palls is small, but the loss' on 
it is over 2 per cent. The average abiana in 1896 was 
Rs. 11 per annum at Re. 0-2-1 per bigha, and the loss to 
the District Board anionnted to about Rs. 36 per annum. 
This is not great, and as the bund is a help to the Kotla 
Jhil, I do not think it should be abandoned. I would 
recommend the enhancement of the rates on irrigation by 
it to Re. O-q-4 per kachcha bigha. The high average expend!- 
tnre of Es. 47 per annum in 1896 was due to heavy ex¬ 
penditure on repairs in past years, and is not likely to be 
approached in future years if the bund is properly looked 
after. It has cost nothing since 1890-91, and should yield 
a fair profit in years to come. 

24. The next buud that requires consideration is Palri. 
The loss on this averaged Rs. 31 per annum or 13‘36 per 
cent, of the capital cost. The present abiana rate of 
Re. 0-2-1 might well, I think, be raised to Re. 0-6-4 per 
kachcha bigha. Here also the average annual expenditure 
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worked out in 1896 was bigli on account of heavy repairs 
before 1891-92 just after the Bund was made, and while 
it was being put into working order, and it is not likely to 
be again approached. With enhanced rates such as can be 
easily imposed the Bund should yield a fair profit in foture. 

26. The Man, Akhaira, Sakrawa, and Shah Chokha 
works are paying extremely well and require no comment. 
The two latter are not only irrigation works but serve a 
very useful purpose as roads in a tract where good roads are 
much wanted during the rains. To secure uniformity and 
to provide funds to meet losses of interest and expenditure 
on the Bunds regarded altogether as one system, the present 
rate of Ee. 0-2-8 per bigha abiana leviable on them might 
be enhanced. 

26. The case, of those semi-independent Bunds that I 
have included in my remarks on the Kotla system may he 
disposed of at this point. 

Ghata Shamsabad would, it was expected in 1896, take 
another 3 or 4 years before the area behind it had silted up 
sufficiently to allow of profitable onltivation, while Rawa 
would take another 10 years or so. But even thougli they 
yield no income and will yield little or none for many years 
to come, these works coat little to maintain in good repair, 
and being in reality sand-protection works are not expected 
to yield any profit. The annual benefit accruing from the 
Bawa Bund was estimated by Mr. Macoiiachie at Bs. 600 
in Government revenue or Rs. 3,000 to the agriculture of 
the country. It would be difficult to assess the lands that, 
owing to their construction, have escaped the damage from 
sand which might have occurred to them had the Bunds 
not been eonstruoted ; the amount of the possible damage 
and the number and situation of the fields which it would 
have affected would be very hard to estimate, and any cess 
sufficiently large or assessed over a sufficiently large area to 
give a reasonable profit on the capital in the Bunds, levied 
from lands that were so held to be liable, would be very 
unpopular. In spite, therefore, of the fact that these 
Bunds absolutely pay nothing I wonld not suggest that 
they be abandoned. The capital sunk in them cannot be 
recover^ by their abandonment, and they are doing good 
work in their way, though it may never be possible to 
directly recover even the charges of repairing them. If it 
is considered necessary that these charges at least, or the 
charges with the addition of some interest on capita), 
should be recovered, the only method 1 can suggest is to 
estimate annually the amount which it is decided to recover 
and to call together the biswadars of all the villages pro¬ 
tected, and inform them that the sum required must bs 
■ contributed by them according to any distribution they 
may determine on themselves. To leave the Bunds entirely 
in the hands of the samindarg will mean their speedy 
neglect and abandonment, and if the repairs are kept in the 
hands of the Board subject to the ooutribution, aooording as 
they themselves choose to pay or not, by zamindai s of the 
sum required, it is probable that the contribution will, in 
pursuance of a shor-sighted policy on the part of the 
zamindars, be refused. If it is insisted that a certain 
amount must be subscribed, the zamindars will soon find a 
way of bacbhing this amount among themselves whioii will 
be to all practical purposes fair enough, and will give more 
Satisfaction than any assessment made by the District 
authorities. If a bachh, such as I suggest^ is sanctioned, 
the amount to be baobhed could not, I think, eonveuiently 
be fixed at the cost of the annual repairs flus any consider¬ 
able the per cent, of interest on the capital outlay, and 
something much 1bsS,_ probably not much more than the 
co^t of annual repairs, would have to be considered 
sufficient. 

As to Dungooba, it pays its way and in ]8!i6 yielded 
5*11 per cent, interest on capital, after deducting all charges 
paying Be. 0-5-4 abiana per bigha, and nothing more need 
be said about it. 

27. The consideration of the second system—that for the 
protection of the Najafgarh Jhil—is not so complicated as 
that of the Kotla Jhil system. The Najafgarh Jhil is only 
partly situated in Gurgaon and lies chiefly in Delhi, l.ike 
the Kotla Jhil it is a hollow receiving drainage from all 
four sides, and without any natural outlet till it fills up to 
a- certain point. A canal has been constructed to carry off 
a great part of its waters towards Delhi, but, even when 
this is acting to its full onpacity, in heavy rains there is 
still a very considerable area that remains uncultivated 
during the whole year from the effects of water-logging. 
As far as the Gurgaon District is concerned, the only drain¬ 
ages which the Jhil receives are those from the hills be¬ 
tween Delhi and Gurgaon, coming down from Gawalpahari 
and Ghata by the Badsliahpnr Nallah (the watershed sep¬ 


arating the Kotla drainage from that of the Najafgarh Jhil 
being, as before noted, a few miles from Badshahpur), from 
points farther to the north-east by nallafas running past 
Jharsa, from the north-east slopes of the Taoru plateau, and 
from the north and west sides of the Bbundsi hills. The 
Sahibi Nallah and its affluents, the Indnri and the Kasaoti, 
also discharge into the Jhil, though the Kasaoti Nallah 
has been bunded up throughout its course iu Jaipur, so that 
it has practically ceased to flow into Gurgaon, even in wet 
years. 

28, The first attempt to check and utilise the drainage 
towards the Najafgarh Jhil in the Gurgaon Tahsil was 
made in 1860-61, wljen the Jharsa Bund was constructed as 
a famine work. It held up a certain amount of water, biif 
being isolated and situated on the less important lines of 
drainage did little to relieve the Jhil, and the area flooded 
behiad it was inconsiderable. In 1884 the Ghats and 
Gawalpahari bunds, which had been constructed at some 
earlier dates, at Gawalpahari within the range of bills and 
at Ghata where the m ain drainage issues from the hills, and 
were at that time in absolute disrepair and of no use what¬ 
ever, were repaired and reconstructed, Ihe former, though 
situated in the Gurgaon District and under the manage¬ 
ment of Gurgaon, is not financially included in the Gur¬ 
gaon list of Bands. Delhi is responsible for all charges 
and takes all the income, because the Bund is just on the 
border and the area flooded by it is all, except a few acres, 
in Delhi. It is indispensable that Gurgaon should manage 
this Bund, as it is intimately connected with the Ghata 
Bund. If Gawalpahari were not kept in proper repair to 
hold up the waters at the head of the draiiiage, the Ghata 
Bund, which has been constructed to bold up only the 
drainage that collects between it and Gawalpahari, would 
be in serious danger, and even helped as it is by the latter 
the accumulation of water behind Ghata occasionally—as in 
1894—gives rise to grave apprehensions, and that though 
the Bund has been lately much strengthened. When the 
Bund is full, the sheet of water behind Ghata is enormous. 
It is 4 square miles in extent with a depth at the deepest 
art of 2,2 feet and an average depth of 3 feet. Gawalpa- 
ari has about the same or a little less capacity, and it 
needs no remark to show what a serious calamity jt would 
be if the rainfall accumulated behind both or either of 
these Bunds were to burst forth and devastate the country 
below. A breach at Gawalpahari in 1876, when the Bund 
did not hold up so much water as now and when there was 
practically no Bund at Ghata, had its effect as far down as 
the railway line, about 15 or 16 miles off, and swept it 
away. The importance of keeping these Bunds in good 
repair is, therefore, obvious, and the beneficial effect on the 
Jhil of keeping oat the vast amount of water which they 
hold up requires no comment, as the Jhil, even without this 
water, is water-logged; and it must be remembered that 
this water, instead of running to waste and doing damage, 
now does duty in affording irrigation and creating soil by 
silt and seouving crops in the villages where it is used. 
The drainage is regulated by the two Bunds, so that flood 
irrigation is afforded to the lands behind them, and then 
each B md is emptied in succession so as to make its surplus 
water available for irrigation in the level lands below the 
hills. But till lately the water allowed to escape did little 
good beyond flooding a small area of land along its direct 
course to the Jhil by the Badshahpur Nallah, along which 
there was no regulation of the flow. In order, therefore, to 
make some use of it, the Badshahpur Bund was constructed 
in 1887. This afforded flood irrigation in Badshahpur, 
Medawas, and neighbouring villages, though it still left 
unsolved the question of fully ntilizmg the water held up, 
as the discharge from it simply went straight to the Jhil gs 
before. But Jharsa was badly in want of more water, 
as the Nnilahs feeding the Jharsa Bund were incapable 
of bringing down as much water as the Bund could 
rofitably use, and the Bund itself was capable of much 
evelopment and able to cover a very much greater extent 
of cultivated land by an extension. The Gurgaon 
Traiiiinf Works were, therefore, taken in hand. These 
connected Jharsa with Medawas by a continuous Bund 
with the object of leading the surplus water of Badshab- 
pur through Ghasaula, Pattebpur, Islampnr, and other 
villages into the Jharsa Bund, thus increasing the area 
flooded by causing a greater sheet of water to be dammed 
up behind it, and irrigating lands between Jharsa and 
Badshahpur by causing the water in its course along the 
Training Works to spread by being dammed up by a series 
of spurs or embankments jutting out from the Training 
Works. The water collects till it gets round the head of 
eachspur, and when no more remain s to be sent down the 
space covered by what is dammed up by reason of the 
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Baud and the spur is cleared by opening sluices were 
such exist, or cutting the spur, close to its junction with 
the Bund. Even after these works were constructed, it was 
found that a large quantity of water had to be allowed to 
escape from Badshabpur without benefiting any lands 
except those along the Badshahpur Nallah for flooding 
which the natural levels were convenient: damage also 
continued to be caused by the water in Garhi Harsaru, 
Chandu, Budbera, and other villages near the Jhil. To 
check this waste the Pazilpur Bund and Spur was con¬ 
structed in 1890 some distance below Badshahpur upon the 
Nallah. But the realimproveonent of the system hinged 
upon the development of the Training Works, and a power 
Over the accumulations behind the Bunds which had never 
been availed of before was obtained by putting sluices into 
the Training Works and throwing out distributaries from 
them on the down-stream side, and finally by cooneoting 
the Medawas Basin with the Training Works by a short 
cutting of 5 or 6 feet depth. This allowed of the utiliza¬ 
tion in the Works and their rajbahas of tlie water which 
the rise in the ground had before prevented from being 
thrown into them and which bad perforce to be spilled 
into Fazilpur. Fazilpnr used only a little of the spill, 
so that the greater portion was still wasted and caused 
damage on its way to the Jhil. 

29. The system in 1806 was, I thought, except with 
regard to the need for more rajbahas, as nearly complete 
as it need be, and it was, in my opinion, capable of utiliz¬ 
ing every drop of water caught in all the liunds, even in 
wet years, without allowing any water or damage what¬ 
ever down the Badshahpur Nallah or in the basins of the 
Bunds tbemselves. The rajbahas lately introduced are 
particularly useful, and I would recommend that rajbahas 
be made wherever possible on these and all other Bunds. 
Without rajbahas irrigation down-stream can only be 
effected by cutting the Bonds or opening out sluices and 
letting the water run over the land in front without con¬ 
trol. This system is very objectionable and wasteful. It 
is under it impossible to let out the dammed up water till 
.the land over which it will flow in front has been cleared 
of crops and is ready to receive it. Heuee tlie water hss 
to be held up till the fields up-stream are over-irrigated 
and the water cannot be let out gradually, so as to allow 
the higher fit-ids to be brought under the plough as early 
as they might be. Moreover, the indiscriminate flooding 
in front directly the Bund is opened forces water on to 
some fields where it is not wanted, and it is also oomplained 
against on the ground that it washes off manure from the 
fields in which it has been deposited. But when down¬ 
stream irrigation is done by rajbahas it is under absolute 
control. No one need get more water than he wants, the 
manure deposited in the fields soaks .into them and is not 
washed out, and irrigation can be commenced as soon as 
there is any demand for water at all down-stream. A very 
large quantity of water can thus be let out before, under 
the old system, it would have been possible to open the 
Bund at all, and in this way pressure on the Bund is 
relieved while the lands behind it are rendered available 
for cultivation as soon as possible and the discharge of 
the accumulated water is completed methodically and early. 
The zamindars highly appreciate the advantages of the 
rajhabss over the old system, and freely and willingly give 
land for the construction of them. Farther improvements 
required in 1896 were the extension of rajbahas, of which 
only 10 miles existed when I left Gurgaon, and the dig¬ 
ging of a toe drain along the Bund from the Jharsa sluice 
furthest to the north so as to throw the floods on to Sale- 
khara and the eastern part of Gurgaoa. The continuation 
and strengthening of a spur round Dhokar was also desir¬ 
able so as to relieve the Training Works where tbey are 
weak, and command somewhat high-lying land that wants 
Water, and to throw the water more conveniently into the 
channel between Islampar and Jharsa. The provision of 
mote sluices and their better regulation was also a deside¬ 
ratum ; and finally the Ghata Bund required to be strength¬ 
ened and to be protected by a small spur against the back- 
wa8h_ from the obanuel by whloli its waters escape. In 
addition to the direct irrigation benefits of the Jharsa and 
conueoted Bunds, a very important indirect benefit has been 
observed in the increase of the water level of wells and the 
increased certainty of their water-supply. It is therefore 
important from at! points of view to improve these Bunds 
and keep them in good order. The whole of the improve¬ 
ments in the Training Works which I have mentioned 
would be generally beneficial, and, I believe, financially 
profitable. 

30. The profit and loss on the Gawalpahari Bund is, as 


I have Said, accounted for in the Delhi District, and I hi 
no figures available for showing its financial condition. ( 
Jharsa the capital is probably much over-estimated. 1 
handing over the bund the Public Works Department p 
it down as Es. 21,226. Mr. Maoonachie says: “Th 
enormous expenditure represents the liberality of the Go 
ernment rather than the actual amount of earthwork dbn 
which I should think well paid at Rs. 10,000.” There ai 
howevei'. three masonry weirs, in addition to the eartbwor 
and these must have coat about Es. 1,600 each. The Bun 
therefore, might probably have been built within Es. 15,00 
But it is difficult to say what the original works wer 
and the Bund has been so altered and extended- thi 
there is DO means of correctly checking the Public Worl 
Department figures, which probably also include compens; 
tion for lands purchased, and I would not propose that tht 
should be revised. The amount said to have been expends 
must be taken to have been expended, and though it 
unfortunate if it happens that the Bund suffers by an ove 
estimation of its capital on account of lavish expenditui 
or waste during its construction, the best that oan be doi 
under the circnmstances must be done. 

Accoiding to the figures resulting from the workino-( 
the Ghata Bund and Gurgaon Training Works in the past- 
excluding Gawalpahari—the District Board appeared i 
1898 to have been annually losing an average of Es. 43 
and Rs. 100 on each of these works, and on the preset 
capital of Rs. 52,152 sunk in them, this equals I'02 pe 
eent._ The Ghata inoome cannot expand much witbor 
altering the rates, and the average since the Bund was take 
over by the District Board gives Rs. 120 per annum abaiiu 
but the inconje was Es. 162 in 1894-95 and Es. 264 1: 
1895-96, a bad year, the water in the latter year beini 
forced np higher because it could be held up longer on ac 
Count of the impiovement in the Training Works. Th 
appointment of special Patwaris to check irrigation als 
improved the returns by ensuring that all land on whicl 
abaina was due was properly assessed. The abaina to b- 
expected from this Bund in future should not be less tbai 
at least Es. 20o, even at present rates. 

The improvements that I effected in the Badshapu 
Jharsa Bunds by the Cut from Medawas to the Trainxm 
Works, the lengthening of the Dhokar Spur, now sluice 
and rajbahas—which cost Rs. 8,650 in all—can bo e8timate( 
froo' the fact that the Badshahpur and Jharsa Bunds wit! 
the Training Works in 1893-94 gave Es, 1,653, in 1894-91 
Es. 1,594, and in 1893-96 Rs. 2,482, in spite of the fad 
that there was very little rain in the latter year (19 fl 
inches at Gurgaon), whereas the former two years wen 
years of good rain (23-44 and 33'27 inches). The works ii 
1895 96 suffered very greatly for want of water, and, had 
the water been available, I think I am well within th« 
mark when I say that 1 might have doubled or even trebled 
the inoome. In futnre'years the works, even at the preseni 
rate of abiana, should never yield less than Rs. 2^1500 it) 
even the very worst year, which’is 5‘86 per cent, on th( 
capital even as at present estimated. In good years thej 
should yield 10 per cent, with ease. To this must be addec 
at least i;s. 150 per annum for the proceeds of pulas, wood 
etc., on the Training Works. The average for 17 yean 
gives Es. 124 per annum, but this source of inoome has 
been much developed, and it will be necessary for the pro¬ 
tection of the Bunds to out down much timber on the inside 
trees being planted on the outside in exchange. 

The total inoome from the Ghata Bund and the Training 
Work system should thus in the worst years be at least 
Us. 2,850 or 5-42 per cent, on the capital. In average and 
good years it will be very much more. The average annual 
expenditure in 12 years before 1896 has been Es. 1,287 per 
annum or 2’47 per cent. The expenditure in future years 
will never come up to this—in fact, there was no expendi¬ 
ture required for 1896-97,—and the cost of maintenance 
should never exceed 2 per cent, of the capital. At Ghata 
the present rates of abaina are Es. 0-2-8 per bigha kacheba 
on rabi orops and Re. 0-1-4 on kharif! on the Training 
Works it is nominally Re. 0-2-8 per bigha kaoheha on up- 
stream Irrigation and Ee. 0-1-4 on percolation just in front 
of the Bund, but since the rajbaha system has been introduced 
Ee. 0-2-8 has by agreement been taken on percolation and 
down-stream irrigation as well. These rates oan safely be 
increased, as the new Cut and other arrangements con¬ 
nected with the Training Works will allow the whole of 
the Medawas Basin, 1,400 bighas kaoheha, to be cultivated 
with sugarcane. On this first class crop at least Ee. 1 
per bigha kachoha should be taken and the zamindars are 
quite willing to pay at this rate. ■ They can grow excellent 
cane and do not object to the rate proposed, provided that 
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their Basin is not flooded during the earlier part of the 
rains. Therefore the iWedawas alnioes should be kept 
open till the Cane is fairly high. There is no advantage 
derived from holding up here the water of the earlier 
rains, and it is not really necessary to use the Medawas 
Basin as a reservoir till the Gowalpahari and Ghata water 
is let down into it about the 1st October. The cane is 
then high enough to stand all the immersion it gets, even 
if the Hasin is filled as much as possible. These facts 
should be remembered and arrangements should he made 
to encourage eane-growing in the Basin, especially if it 
^ays at Ke. 1 per bigha. Similar rates should be taken 
on gardens which are flooded in tlie village of Gurgaon. 
N« questions regarding dahri arise in connection with the 
Bunds of the Najafgarh Jhil system, but the assrssment 
qf chahi lands has to be considered. I would exempt all 
cbahi lands from abiana, except in coses when water had 
been voluntarily taken for them —i e., by a rajbfiha or 
otherwise than by mere flooding. Chahi voluntarily irri* 
gated should pay full rates. When the water stands 
behind the Bunds, the land is so thoroughly irrigated 
that it bears a good crop even if the winter rains practi¬ 
cally fail, and the irrigation by rajbthts .is just about 
equal to that behind the Bunds, as it has been foniid 
iiupractioable to check the quantity of water that each 
man takes. Every field is, therefore, soaked to its utmost. 
In It95-96 when the winter rains fai'ed entirely the 
crops on lands before and behind the Gurgaon Bunds and 
irrigated from them did excellently and were a standing 
proof of the etticaey and value of their irrigation. It 
will not be in any way unreasonable to ask all irrigators 
to pay Re. 0-6 4 per bigha kaolioha for the water they get. 
The Gurgaon sj stem, as it is. is not financially bad, and it 
may, therefore, be supposed that an increase bl rates which 
increase the abiana income and give a consideiable return 
on capital is uncalled for. But it must be remembered 
that the rates higher than those paid here are only what 
are being readily paid elsewhere, that there is no reason 
to treat the zemindars on this system with exceptional 
leniency, that the whole of the Gurgaon Bnnds must be 
loohed at together, the loss on some being balanced by the 
profit on others, and that- a good profit on the Gurgaon 
system,, when it can be secured without difficulty, will 
makeup for the amount of interest that the Board may 
lose elsewhere. 

31. Bunds at Har«aru, Garhi Harsaru, and Jhund Serai 
existed in former t mes to check the floods making towards 
the Najafgarh Jhil, but these have been disused for many 
years and have ceased to exist: practically no signs of 
works can now be found; They were made by the f ublio 
Works Department before 1860-61. Nothing has been 
expended or received by the Board on account of these 
works since they were handed over in 1879. The amount 
of capital expended on them is not known, and though the 
rost of Garhi Harsaru was put down in the Execnli:e 
Eiiginetr's list of 1877 just before the Board took over 
the Bunds as Bg. 3,227, this cnnnot I think under the 
circumstances be reckoned against the District Board. 
The capital outlay was lost before the Board took charge. 
The Board was in lio way responsible for this, and the 
three Bunds noted above should be struck off the list 
without reckoning their cost against the present Bunds. 

32. The other works in Gurgaon with the dates of their 
canstrOction by the Board are the Bunds at Kasan (1804), 
Naurangpur, Barjugar, Shikohpur (1886), and Manesar 
(1890). 

Kasan is described by Mr. Maoonaohie as intended to 
intercept the drainage from the hills ea.st of Knsau towards 
Eurrukhnagar and the Jhil, to flood the lands of Kasan, 
silt up tlie nalah and its ravines and render them cnllur- 
able, prevent sand deposit on lands Lwer down, and render 
wells.north of Kasan fuller and less exhaustible. 

Naurangpur similarly intercepts the drainage into 
Farrnkhnagar and the Jhil from the hills west of Bhundsi, 
floods Naurangpur, prevents damage by sand below, and it 
was subsequently connecled with Manesar so as practically 
to farm one Bund with it. 

Manesar has a catchment area of ,6 square miles, floods 
the village land, and protects Dhorka and Mesha from sand 
deposits. 

Barjugar had a Bund originally constructed by the 
Public Works Department and handed over to the Board 
with other Bunds. But this silted up so as to be ineffec¬ 
tive and the present I und was therefore built. As the 
Public Works Department Baud was useless when handed 
over, 1 would not reckon its capital cost against the pre¬ 


sent District Board Works. The waters of the nalah 
intercepted by the Buod flowed down to the Jhil. 

Shikohpur intercepts the waters that in their course 
to the Jhil did considerable damage by sand deposit in 
Palra, and among its other objects Mr, Maconaohie notes 
that it was intended to bring more Water into a tank situ¬ 
ated just behind it. 

It will thus be seen that,"though all these Bunds inter¬ 
cept drainages flowing into the Jhil, they are not primarily 
J liil protection works. They do not exercise more than 
a very slight influence upon the Jhil, as before they reach 
it, the waters intercepted have a long course to pursue. 
They are all works intended mainly for the irrigation of 
lands in the villages in which they are situated and for 
the sand protection of the villages below them. In my 
opinion the damage caused by the free action of the 
waters held up by them does not justify their maintenaiice 
unless they ai-e commercially profitable. Bnt a considera¬ 
tion of tlie figures shows that each of these Bunds is kept 
up at a loss, wliioh on an average of years amounted in 
18P6 to the following sums, bearing the percentages shown 
to the original costs of the works, via. — 




Per cent. 

Es. 

Kasan . 


. 17-12 

199 

Naurangpur 

• 

1-31 

14 

Shikohpur 

• 

1-30 

9 

Barjugar • 

• 

. 2-31 

24 

Manesar . 

• 

. 5-47 

101 


Es. 347 per annum. 


33, The only method 1 can suggest for the maintenance 
of these Bunds, with a hope of deriving any profit from 
them, is to fix the rate of interest, at which the Board is 
entitled to a return on its capital invested in them, and 
to work this out for each Bund, and every year to add to 
it the sura necessary for annual repairs. The total thus 
obtained for each Bund separately should be announced to 
a panchayat of all villages eonoerned in that Bund, if the 
partehayat thinks that the maintenance of the Bund Is an 
advantage and is willing to pay for it, they should be 
asked to bachh the amount among themselves. They will 
best be able to distribute tbe demand over the various 
villages and laud-holders concerned on such estimation of 
the advantage that each obtains from irrigation, deposit 
of silt, prevention from damage by sand, etc., as they 
may elect to adopt. Such a distribution could never be 
made satisfactory by a Revenue or District Board official, 
but villagers could make it if they wished to do so. If 
they elected to make it, the baohh agreement should be 
taken fiom them and the Bnnd kept in repair by the 
Board otherwise the Bund should be abandoned and the 
capital struck off as irrecoverable. To keep up these works, 
unless they pay, would be to throw good money after bad, 
for the objects they serve are of almost purely local ad¬ 
vantage and do not justify the taxation of peisous other 
than those living iu the locality benefited. Bat if any 
of these Bunds is abandoned by not being kept in repair 
under the Beard’s supervision, I do not think that the 
levy of rates on all land irrigated should cease, as loug as 
the Bend by whomsoever repaired continues to irrigate. 
Repairs, however, should not be undertaken by the Board, 
so as to gradually allow the Bund to fall out of use. Other¬ 
wise the zemindars might refuse to baohh the amount 
required, and then waiting a year or so after the Bund had 
been definitely abandoned proceed to repair it themselves, 
and thus escape all rates, but as the Board's capital is 
invested in the Bunds this should not be allowed. 

34. To prevent any chance of this and also as a step 
towards doing something to recoup the Board for the heavy 
loss already sustained by it, not only should rates be conti¬ 
nued to be levied, but it sliould also be laid down that in 
case the amount required for interest and repairs was not 
voluntarily bacbhed, a higher rate than that now in force 
should be taken. The rates on these Bunds at present are 
chiefly Re. 0-2-8 per kaoheha bigha, but on the Manesar 
Bund twice this rate is paid. 'I’liere are, however, consi¬ 
derable differences in the conditions of assessment, For 
instance, lands down-stream of the Naurangpur Bund pay 
half rates, while they pay nothing at all on the other 
Bunds, and on the Barjugar Bund only the harvested area 
is assessed, tho 'gh on tlie other Bunds the assessment is 
imposed on all the area submerged up-stream. I oaunot 
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nndf i'sland liow these differential rates come to be fixed, and 
I think that they can in no way be justified. The condi¬ 
tion uf ill! t he tjnnds is exact ly equal. They all lie in the 
same part of the country close together. The objects of all 
are exactly similar. If, therefore, four of them can justly 
be assessed on all submergenee, why should the submergence 
in Barjugar which has borne no crop be; exempted ? If 
down-stream irrigation in Naurangpur is justly assessed, why 
should it be_ exempted in the otlier Bunds ? There is, it is 
true, very little down-stream irrigation, but we want all the 
income we can get and should assess all there is. As Manesar 
pays Re. 0-5-4 per bigha kaohcha, all oan pay the same, 
but even this taken on all, including Barjugar, on all sub¬ 
mergence, will still give only about Us. 220. I would not, 
however, raise ti e water-rate above Ee. 1 per bigha pakka 
harvested (which is the same as Re.0-6-4 per bigha kachoha), 
and in case the zemindars refuse to take ou tlie Bunds 
on the terms suggested in the preceding paragraph all 
we can do is to raise the rates all round to Ee. 1 per 
bigha pakka harvested on flood and 8 annas ou down-stream 
irrigation and percolation, to spend nothing in future repairs, 
except of the simplest character, to keep on the works, 
which are now in good repair, in this way for as long as 
they continue to yield anything at all, aii'd finally to 
abandon them. The aoeounts of these Bunds should be kept 
separately. 

36. The Dhulawat Bund is situated in the Tanru 
plateau and with the Tanru Bund and the Tauru Road, 
which operates as a Bund, regulates the drainage of the 
Indori Nalah, mentioned above as an affluent of the 
pahihi. In so far as these works check tlie floods of the 
eiahibi they are works which operate for the relief of thi 
Najafgarh Jhii, but they are not primarily intended for 
this object and are really works which have only the 
.object of benefiting the villages in their immediate locality. 
They may, however, be conveniently discussed in succession 
to the works directly connected with the Najafgar Jhii. 

36. The Dhnlawat Bund was made in 1884. Its object is 
to cause the nalahs behind it to silt up so as to increase 
the' cultivated area of the villages on which it throws the 
rainfall of the 6 or 6 squai-e miles which are its catohrtient 
area. Judging from the experience which we bad of the 
work in 1896 1 was of opinion that it could never attain 
tliis object with any hope of giving sufficient abiana from 
the lands created by it to pay its way. The annual excess 
of expenditure over income was Rs. 78, and this represents 
1 29 per cent, on the capital cost of Rs. 6,014 Water-rate 
.is levied at Ee. 0-2-8 pet bigha. The figures of collections 
for past years show no increase in area due to silting, and 
even to muke good the annual loss of the District Board an 
increase of 468 bighas is required Thb cannot be lioped 
for in lass than 10 years, if even then, and as it is too large 
a work to be entirely abandoned the Bund is one that must 
be worked at a loss unless the rates levied on it are altered. 
The average actual realisations of abiana are Rs. 81 per 
annum. To give a reasonsble return in the shape of inter¬ 
est the present abiana rate would have to be raised higher 
than it is practicable, but if it was doubled and raised to 
Re. 0-5 4 per bigha, the income would be just what is 
sufficient to meet the annual expenditure, and the Board 
would not be out of pocket, though it would lose the interest 
which its capital ought to bring in. 

37. Thauru Bund was one that had been made by Sattar, 
zemindar, and was purchased by the District Board in 
■1892-93.; After the purchase the expenditure on repairs 
was great, but the Bund has been put into good condition 
and should not require any esuwoidinary repairs in future. 
Abiana in 1896 have been levied for only two years and 
showed a tendency to inereare, having been Rs. 143 in 
1894-95 and Rs, 894 in 1836-96, and on an average the 
District Board had lost Rs. 117 per annum on this work, 
but the number of years during which tlie Board had had 
i:,was not sufficient to allow of a fair average being 
struck. Not more than Rs. 209 per annum should be 
required for repairs, wliile the abiana—oonsiileriug the 
figures it reached in the very poor year 1896.96—should 
be^at least Eg, 460 annually. Jhnnd (elephant grass) had 
been planted over the whole of the land and was doing 
well.^ The income from it should shortly amount to 
Es. 60 per annum. There will thus be an estimated profit 
ofEs. 300 per annum on the Bund as a wbole, which 
gives 8 per cent, on the capital outlay of Es. 3,805. The 
rate levied is Re. 0-2.8 per bigha by agreement. No sanc- 
tiou has yet been obtained for the collection, but the 
Bund is very popular and the people are auxious to get 


water. Considering the loss the Board has already snflflred 
in the past, the loss iu interest that it must suffer ou the 
Dhulawat Bund, and that the unification of rates is 
desirable, I would suggest that the rates to be levied on 
’ this Bund in future should be fixed at Ee. 0-5-4 per bigha, 

38. The Tauru-Jatauli Eoad is an important trade 
route connecting Tauru with the Eajpntana-Malwa Rail¬ 
way and is regarded as a feeder road. An expenditure 
of Rs. 17,211 has been incurred in making it since 1891. 
It was not intended as a Bund, but owing to the nature of 
the country it has had to be raised and has, therefore, 
acted as a Bund, The rainfall which formerly flowed down 
into Bahora Pataudi, vii, the ludori, is held up by It and. 
floods a very considerable area of cultivated laud. The 
zemindars were asked to pay abiana on account of the 
advantage that thus accrued to them, and I, on a visit to 
Tauru in the autnmu of 1895, saw all those who were 
interested and discussed the matter with them. They 
expressed their willingness to pay on nil lands except those 
irrigated by wells. Tiieir fields had been flooded only in 
1895-96 and 1894-95, and eventually an agreement was 
ceme to with them by which it was arranged that they 
should for the two years in question pay Re. 01-4 per 
bigha for the first year and Re. 0-2-8 per bigha for the 
second year for all Bnnd irrigation, except that of ohahi 
land. The abiana thus levied amounts to the very consi¬ 
derable sum of Rs. 856. The irrigated area is capable of 
very great extension by throwing out spurs on the up¬ 
stream side and constructing rajba^bas on the down-stream 
side. I would suggest that between the second mile from 
Tauru and the sixth mile from Bahora—7 miles—half 
the cost of the road be reckoned as capital expended on 
irrigation works, and half the annual repairs be counted 
against Bnnds, the other half being reckoned as expendi¬ 
ture on communications, and that all expenditure on 
spurs and rajbdhas and purely irrigation works be also 
debited against the former head. Taking the figures of 
1896, the capital cost of the work as an irrigation work, 
would thus ne Bs. 8,514, and the retnm of Rs 865 for 
two yaavs giyes an annual profit of 4'94 per cent. To secure 
uniformity, however, and a sufficient return of interest to 
cover expenses as well as give interest, and also to cover 
the loss of working expenses and profits on other irriga¬ 
tion works, I would suggest that in this work algo the 
same rate be taken as 1 have proposed for the other Tauru 
Bunds and also for Bunds elsewhere, and that abiana be 
levied at Ee. 0.5-4 per bigha. It is difficult to estimate 
what this would yield, but in a good year it should give 
at least Rs. 1,000 and in bad years not less than Rs. 600, 
Tim whole cf the r<'ad has been thickly planted with jhund, 
the success of which is chiefly dependent on the water 
supplied by the road as a Bund. The annual -inc 'me from 
this jhund should not be less than Es, 50 for the first three 
years, increasing later, and half of this should be credited 
to the road account and half to the Bund account. 

39. All the Bunds in Reiwari were upon the Kasaoti 
Nalah and all have been abandoned. , Bunds existed at 
Daliina, Nandrampur Bas, Zaiiiabad, Blhuri, and Khol, but 
the board has expended nothing on them except Rs. 130 

f ent on Khol in 1886-87 and 1S87-88. The works, except 
hoi which was made by tlie District Board in 1885-86, 
Were originally iu charge of the Provincial Public Works 
Department, but were practically abandoned before the 
Board was vested with their management. In 1896 the 
Board derived no income for them except as follows :— 



Rs, 


Es. 

Rs. 

Dahina . 

. 934 7 

94-5 

160 

95-6 ... 

Nandrampur . 

8 

IV* 

8-8 

**• 

Zainslad . 

. ... 8 

1*1 

2-0 

... 

These items were realised not as 

abiana 

but 

on account 


of the sale of windfalls and grass, as the land on which the 
Bnnds stand belonged to Government. Bihari has given 
no income, and the site of the Khol Bund belongs to the 
zemindars. The capital outlay on the Eewari Bnnds is not 
known except as regaida Khol, in the construction of which 
the Board spent Rs., 1,885. The necessity for the Bunds 
has ceased with the drying up of the Kasaoti Nalah, and 
they are now never filled and cannot be profitable as irriga¬ 
tion works. I, therefore, suggest that they be all aban¬ 
doned and the Capital expended on them be struck off as 
lo.st. 

40. I have now left to notice only the Chamsa Bund 
and the Qabulpur-Maheslipur Drain. The former was a 
purely protection work situated in the Delhi District, and 
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intended to divert the Jehr Nalah, which was eausing 
diimage to the Palwal Khadar, into tlie Jumnaat its head. 
This nalaU flows out of the river near Chainsa and flows 
back again into the river lower down in Gnrgaou. The worst 
of the Palwal Khadar villages have their lands in the island 
formed between the Jumna and the loop of the na’ah. 
The Bund was made'w ithout any object of yielding direct 
revenue. It is, however, unnecessary to say anything 
more about it here, as the Jehr refused to be diverted, 
but disposed of the Bund by sweeping it away '1 be capital 
expended in making the dam—Es. 1,690—and Es. S96 
expended during two years in its repairs are Inst. It is 
useless to think of putting another Bund in its place nr of 
making any use of the remains of the old Bund, and the 
expenditure should be written off. 

41. The Qabnlpur-Maheshpnr Draiit was dug with the 
object of relieving water-h'gging in villages of the Delhi 
District in the ballabgarh Tabsil adjoining Harphala in 
the Palwal Tahsil. Its object is to throw surplus water 
from these villages into the parts about Chainsa in the 
Nub Tabsil of Gurgaon where water is wanted. This 
Chainsa is distinct from the Delhi Chainsa mentioned in 
the last paragraph and should not be confused with it, 
With average rainfall the water lodges near Dhatri, soon 
after it enters the drain, about 6 miles from Qabulpnr. 
In settling the levels at which to dig the drain it was 
purposely decided not to take the water along at a lower 
level and it was intended to leave it to work only in heavy 
floods. No floods capable of working the drain have as yet 
Occurred, since it was made in 1891-92, It is a matter for 
congratulation that there 's no expenditure on repairs. 
The Delhi District was in It96 contemplating an improve¬ 
ment, aud I was of opinion that if a dnot with high banks 
were made through the hollows about Dhatri and Mahcsh- 
pur, where the water now lodges, there can be no objec¬ 
tion on the part of the Gnrgaon District, ani if water is 
thrown cn to Chainsa so as to benefit its cultivation the 
District Boards of Gurgaon should be authorised to collect 
ablana at the rate of Be. 0-5-4 per bigba as Some return 
for its outlay of Es, 1,133 on the Qabulpnr section and 
Es, 7,118 on the .\1 aheshpur-Cliainsa section of this work, 
which can never be expected to return any profit. 

42. I believe that the Bunds can _be efficiently managed 
by the District Board, whose District Engineer, Mr, 
McGregor, is thoroughly acquainted with all the works 
and knows how to manage and improve them. Their 
maintenanoe is absolutely necessary, and there is no 
practicable way of maintsining them except by the 
agency of the Board. Ttieir financial position has been 
represented as much worse than it is, because large expen¬ 
diture was incurred in a few years on works, such as the 
Qaisari system, which will undoubtedly be most remunera¬ 
tive and usefu' in the future, but require time to 
develop. The Orders of Government now prohibit the 
undertaking of new works without the Commissioner’s 
sanction, and in the case of large works that of the Finan¬ 
cial Commissioner, and there is, therefore, no fear that in 
future, reckless expenditure will be indulijed in. Such 
expenditure, however, as is incurred, will come out of the 
ordinary income of the Board, to which all Bund income 
is credited, without being kept distinct from the other 
income of the Board. A distinction is unneoessary, though 
a separate statement might usefully be kept to show what 
is spent on the Bunds and what they yield annually. This 
would indicate the works which could best be improved, and 
the amount which the Board might spend on Bunds, though 
its expendituie need not he confined to the snrplns derived 
solely from the Bunds. The results of the Bands as a 
whole should, I think, be looked ar, and, as long as all the 
Bunds together yield a satisfactory profit, exception need 
not be taken to the maintenance of one or two nnremnnera- 
tive works which are useful in their own way. Expenditure 
on repairs may, I think, be undertaken by the Boards 
without the eauction of higher authority, and the orders of 
Goverument have been understood to mean this. It is, 
however, often difficult to draw a line between repairs 
and improvements resulting from them, as, for instance, 
where a small rajbaba is constructed in connection with the 
repair of a sluice, and I found that orders were required as 
to the exact limits within which the Board may spend 
money without previous sanction of saperior anthorioy. 

43. The system, under which the Bunds have been looked 
after by Mobtamims remunerated by a percentage on the 
collections, is one that would serve its purpose well enough 
if the Mobtamims were good men. But I found them 
so only in exceptional cases, e.g., in that of the late 
Chaudhri Umrao Khan, of Sohaa, who was of the greatest 


assistance. The average Mohtamim is not very intevested 
or eneigetio in his work. He should be continually on his 
Bund, reporting what repairs are required and the general 
state of affairs, aud he should also have influence over the 
zemindars whose lands are affected by the Bund sufficient 
to prevent them from opening sluices or cutting breaches, 
in order to clear off the wafers dammed up-stream rr to get 
irri^iation down-stream. Breaches cause great loss and 
inoonvenionee to the Board, and it is most often impossible 
to decida who is really responsible for them. The Mobta¬ 
mims should also interest themselves in planting jhimd 
grass on the Bonds aud trees on, the down-stream side ; if 
trees are planted up-stream, they are liable to prove a source 
ol weakness when the Bunds are full. The income from 
jhund and trees is not inconsiderable and is capable of 
much development. Finally, the Mobtamims have to see 
about the ooilection of abiana, and, iu many cases, have 
given little help, so that abiana has been outstanding for 
years. 1 think that Lambardars might be made use of, 
and that if the stretch of Bund in each village is put under 
the charge of the Lambardar of that village it will be well 
looked after, especially if the establishment of Bund coolies 
is strengthened when necessary ; but I need only say here 
that the matter requires consideration. 

44. As to fees, these have not been foi'e,;one because they 
have in Some cases not been notified. They have been col¬ 
lected by private arrangement with the zemindars. It is, 
however, necessary now to put matters on a more satisfac¬ 
tory footing. I understand that it is unnecessary to put 
in charge of the District Board by formal notification, works 
it has constructed itself after the date of Punjab Govern¬ 
ment Notification No. 34, dated 14th September- 1889, 
which enumerates the works put in charge of the Board, 
and there are no village Bunds which the Board requires to 
manage. Notification No. 34, therefore, requires ao altera¬ 
tion, and the alteration of Notification No. 33 of the same 
date, fixing fees, yrill be a simple matter. There can be no 
doubt that, with the sanction of Government, the Board is 
entitled to charge fees for all the works which are to be 
maintained, and at reasonable rates not only the Kotla 
Works, but all the works worth keeping up in the district 
will return fair interest in addition to working expenses. 
The Notification amending No. 33 need only detail all these 
works, and state that the general rate for irrigation will in 
future be, say, Be. 0-6-4 per acre, except in the ease of 
dahri lands exempted by agreement, and of other dahri 
lands which will pay half rates, unless voluntarily irri¬ 
gated by rajbahus or otherwise. Chahi lands should also be 
stated to be exempt unless voluntarily irrigated, and special 
rates, Ee. 0-2-1 per kaohohn bigba on the Chandeni Out, and 
Ke. 1 for sugarcane and gardens on the Gurgaon Training 
Works, should be noted. It will also be neoesstiry to 
notify the bachh arrangements proposed for Ghata-Sham- 
sabad and Bawa, if they are to be introduced, and for the 
Bunds named in paragraph 32, it Peing added in the case of 
the latter that if the money required is not bachhed fees 
will be collected at the ordinary rates. 

It is Very important that the abiana should be levied 
from the whole of the lands liable, and I believe that the 
Board has lost a lot in the past from this not being done. 
It is also important that the abiana parchas shoa'i bo 
prepared with as little delay as possible, and that persons 
charged should be given an opportunity of objecting to im¬ 
proper charges and clearing up doubtful points, and should 
then be made to pay up promptly in full. This is im¬ 
possible if, as I found to be the case, charges were nut 
made out till long after the harvest for which they were 
due, and I would invite attention to an order passed by me, 
by which I tried to reduce thinas to a proper system. The 
entertainment of special Petwaris for Bnnd work is neces¬ 
sary in order to get accounts settled promptly. 

45. The K-otla Jhil contract with Government, by which 
the fluctuating revenue of the Jhil is shared by the District 
Board and Government, should, I think, be continued for 
an indefinite period, or at least till the next settlement. 
This contract is worth a good deal to both parties. It gives 
the Board very considerable assistance, with which it can 
hardly dispense, and it has resulted in the improvement of 
the Kotla works and the consequent increase of the revenue 
which goes to the share of Government. A return showing 
theamountof this revenue, and of the suspensions and 
remissions in so-called “ submerged” villages, which were 
put under special rules of remission at settlement, might 
usefully be kept up specially to show how useful the Bunds 
are to Government, There are also some other dii ections in 
which they are useful, and record of their results would lie 
of interest, for instance, in showigg their effect on the 
surface level of wells. The only figures I have seen about 
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this relate to Jharsa and the Civil Station, and these show 
that the level of the water in the wells, which is about 23 
feet from the ground surface, has risen from 1 to li feet. 
The Dhulawat and Sohna and other Bunds, I am informed, 
have produced a great effect in this direction, and simulta¬ 
neously with the raising of its level the quality of the water 
is improved, so that this is no slight benefit for which the 
people are indebted to the Bunds. 

46. Most of the Bunds, including all the important ones» 
except the Jharsa and Kotla Bund.s, stand on village lands 
not owned by Government or the Board. Inconvenience 
results from this, as the villagers occasionally complain that 
they are deprived of the use of their lauds. Had it been 
thought of to acquire the land on which some Bunds hold 
up tlieir water, particularly the basins at Gawalpahari, 
Gbata, and Medawas, belbre they acquired value through 
the Bunds, the income of the Bunds would have been very 
largely increased by the possibility of holding up water and 
distributing if only when required, without any waste such 
as now occurs, when we have to empty the reservoirs in 
order to suit the impatient owner of the land up stream, 
who wants to have liis fields tree from flood before the fields 
down-<tream are ready for irrigation. I he buying up of 
the reservoirs is now, I suppose, hopeless, but, in order to 
ensure as complete a control as possible over all its works by 
rhe District Board, the lands on which snob works are 
situated should be acquired, or, if this is impossible on 
aooount of its cost, arrangements should he made to get the 
xemindars to formally acknowledge the right of the Board 
to retain possession as long as necessary on paying revenue 
and rent or otherwise. The rajbahus that have been re- 
oently constructed are all in village lands, and the villagers 
are glad enough to give lands for the purpose. But the 
Board shouliT be able to exercise permanent control over 
rajbahas which it makes, and some agreement is necessary 
in taking over lands for their extension—which, iu roy 
opinion, is the most useful and remunerative direction iu 
which the Bund system can be improved. The extension 
of rajbahas should be kept constantly in view, as they 
enable the best and most convenient use to be made of the 
waters dammed up. If they are properly worked, for in¬ 
stance, in the Bunds round villages like Chapera they will 
do much to obviate the complaiuts of over-flooding which 
are often made and they will stop the Bund-cutting to 
which the up-stream villagers sometimes resort in order to 
rid themsehos of the water standing on their lands, and 
theieby causing mucli damage and expense and hriiigiug 
down punishment on themselves. There is, I believe, con¬ 
siderable necessity for rajbahas in the locality named just 
above, as well as inside the Kotla Bund, towards Daraichi, 
and all along the Gurgaon Training Works. 

47. The District Board, as shown above, can obtain a 
profit from the Bunds, while they at the same time benefit 
not only the land-owners who irrigate from each Bund, but 
also those—it may be at a considerable distance from the 
Bund—whose lauds are protected from excessive flooding, 
and in some oases serve as roads. There is thus no finan¬ 


cial objection to the Board undertaking these works and 
applying District Funds to them All projects, however, 
for new Bunds require to be very carefully worked out, but 
new Bunds that have been thoroughly considered (so as to 
obviate errors which have been made in the post, such, for 
example, as the location of a Bund in a position where it is 
bound to render a village site during’ the rains an island 
and practically uninhabitable) and such extensions of raj¬ 
bahas leading from Bunds as the District authorities find 
desirable, can be recommended as Famine Works, oohsisting 
as they do mainly o'’earthwork aud providing work for the 
people near their homes. Bunds, it is true, camiot be so 
snopessful in dry as in wet years, but the experience of 
Gurgaon shows that they are valuable even iu dry years, 
'fhe Board in my opinion is the best authority—under the 
control of the Deputy Commissioner—for managing and 
controlling the works, improvements In detail of mahage- 
meut being made if they have not already been introduced, 
and the rates leviable can be collected by the Board either 
by law (which is preferable) or by agreement. 

48. To sum up, I think that the District Board should 
be granted a continuance of the Kotla Jhil contract for an 
indefinite period ; that certain Bunds, vie., Eaisina-Muham- 
madpur and those mentioned in paragraphs 81 and 39 as 
well as Chainsa, should be abandoned and have their capital 
cost struck off the accounts ; that Gbata-Shamsabad and 
Bawa and the Bunds mentioned iu paragraph 32 should 
be accounted for separately from the other Bunds of the 
district, if the two former are to be maintained by recover¬ 
ing the cost of their repair by a baohh on the villages 
benefited, while the latter should be abandoned and thpir 
capital cost struck off in case the zemindars interested in 
them refuge to maintain them under special arrangeaients ; 
that the ownership or control of the sites of all works should 
be secured by the Board ; that the present figures of the 
capital cost of the Kotla Bund and Chandeni Out should be 
revised and reduced, the capi al cost of the Tauru-Jatanli 
Boad being divided under the beads of Public Works and 
Irrigation ; that the general standard of assessment for the 
benefit of Bund irrigation, both up-stream and down-stream 
should be fixed at a uniform rate, say, Re. 0 6-4 per kaeheba 
higha (-g^ of an acre) on crops harvested and should be noti¬ 
fied, witfi half rates on dahri lands and exemption for obahi, 
unless the dahri or chahi was purposely irrigated when it 
should pay full rate's, the rates on the Chandeni Cut being 
maintained at Be, 0-2-1 and on the Gurgaon Training 
Works i'loteasod to Re. 1 per kaoheha higha on sugarcane and 
gardens j that special care be taken to ensure the proper 
lookins! after of the Bunds and the full assessment of all 
h nds that ought to contribute to their upkeep ; that th« 
income from trees and grass be developed ; and that expen¬ 
diture, out of the general revenues of the Board and, under 
control as ordered by Goverrm-nt, on the future develop¬ 
ment of the Bunds should chiefly tske the direction of im¬ 
provements, esiiecially by the extension of lajbabas, of the 
Kotla Jhil system, the Gewslpahari-Jharsa system, and 
the Tauru-Jatanli Road, all of which are most valuable and 
are remunerative. 


1. Q. {The President). —You are Judicial Secretary to 
the Punjab Government?—Yes. 

2. Q. Yon were formerly Deputy Commissioner of 
Gurgaon P—Yes, in 1894-1896. 

Witness explained to the Commission by a reference to 
maps several points in his note in connection with 
the Bund system, 

_ S. Q, {The President). —There is a large area of irriga¬ 
tion in the district—143,000 acres P —That does not show 
absolutely the whole of the land irrigated by bunds; in years 
of good rainfall, there is a tremendous amount of irrigation. 
The average annual rainfall is, I think, about 28 inches. The 
area irrigated varies greatly with the rainfall. The average 
of the last few years is put down as 6,000 acres but this is 
probably an under-estimate. The bunds are no protection 
against famine; they are more for protection against floods, 

4. Q. Is there any means of so arranging these bunds as 
to form tanks P—In one or two places, I think, you could 
form permanent lakes, but I imagine the value of the land 
is now too great. 

5. Q. What is that value due to P—To the bunds. 

6. 'The land is in private hands P—Yes, 


7. Q. The broad question we have before us is, what ca i 
be done to help to protect this district from famine. What 
relief could yon give to the people, in parts which are not 
protected P —1 don’t think bunds are of any use in years of 
low rainfall ; they allow of the best use being made of such 
water as there is and in years of good rainfall they are of' 
extremely great value in protecting the depressions which 
would be water-logged, 

8. Q, I see there is a good deal of well irrigation P—^In 
the Uewari tahsil. 

9. Q. What is about the depth of the spring level of the 
wells P-—I don’t know. 

10. Q. Was much done in the way of takaoi advances 
for increasing the number of wells ?—’Nothing exceptional 
was done while I was in Gurgaon; the usual number of 
applications only was received. 

11. {Mr, Higham ).—I do not quite understand this point 
as regards the cost of these bunds P—My point is that the 
whole question of these bunds was referred to Government 
and the Lieutenant-Governor was of opinion that the District 
Board should not spend their money upon them unless they 
made a reasonable return on the capital invested. 1 maue 
enquiries aud I was of opinion that the capital cost of the 
bunds as shown in the District registers submitted tfl 
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Goveinment was exoessive and I proved that the Bunds did 
return a fair rate of interest. 

13. Q. You are merely deprecating the full book value 
being taken into account in eetitnating the profit ?—I 
think the book value as put down is wrong. 

IS. Q. The question of first cost merely affeote the esti¬ 
mate as to the profit that can be expected P—Yes. 

14. Q. Is money lent to the Board for carrying out these 
bunds P—No, they find it out of their own income. 

15. Q. The Provincial Government gives no assistance p 
•—No, except that the Public Works Department gives 
occasiona! assistance in deputing an officer to find out a suit¬ 
able site for a bund or for some other professional work. 

16. Q. In the ease of famine works a number of works 
are camied out by relief labour at the expense of the 
Local Government ?—I don’t know whether famine labour 
has been employed on these hnnds. 

17. Q. {Mr Wilson). —You give an acoonnt of the finan¬ 
cial results of the Kotla eystem. If bunds did not exist Gov¬ 
ernment could not recover so much revenue as they do 
now, could they P—No. 

18. Q. Would not much of the land revenue now realized 
have to be remitted if the bunds did not exist ?—I don’t 
think much remission would be necessary. 

19. Q. Take all that has been done in the last 80 years at 
the expense of the District Board and zemindars in im¬ 
proving this bund system, has not that largely increased the 
produce of the district P—Yes 

30. Q. Will this construction of embankments not lead to 
an enhancement of land revenue?—Yes. 

21. Q. Which could not have been taken if the bunds bad 
not been made ?—No. 

23. Q. So Government will derive considerable profits 
from the making of these bunds ?—Yes, 

28. Q. To which it has not coutributeda nything P—No. 

24. Q. Is there much room for further extension of bunds 
of this description ?—Improvements in bunds should lake 
the direction ot making channels for irriga'tiou by rajbahas. 

25. Q. If snob improvements were made, would they not 
lead to an increase in the land revenue P—Yes, certainly. 

26. Q. Siionld not Government in that case help in the 
construction of such improvements P - Yes, I think Govern¬ 
ment should help. 

27. Q, Have these tracts been properly surveyed ,>*—Yes. 

28. Q. Is there sufficient help in the way of professional. 
advice bv Government departments P- We have a very good 
man—'Mr. AloGregor—the District Engineer, who is able 
to .do what is necessary. 

29. Q. You recommend that some bunds should be abar,-. 
doned, have these led to any increase of Government reve¬ 
nue P—Y es. 

30. Q. Should not Government help to pay something of 
the whole cost?—Yes, if Government land revenue is in¬ 
creased. I consider that the bunds should be kept in the 
hands of professional people—District Engineers—wlio 
could manage them. 

31. Q. Under the control of the District Board P—Yes, 
practically that is the Deputy Commissioner. 

32. Q. Do you think the present system of District Board 
management of the bunds works satisfactorily P—Yes, if 
the Deputy Commissioner takes an interest in the business, 
but if the Deputy Commissioner does not keep thinge tight 
affairs get bad. 

33. Q. It is a great advantage to have a District Engineer 
who remains permanently and looks after them P—Yes, it 
is a great advantage. 

34. Q. Is there any difficulty in obtaining funds for the 
proper maintenance of them in times of drought P—1 have 
never beard of such difficulties ; during the years I was . here 
there were none. 

36. Q, The income didn’t fall offP—No. 

36. Q. {Mr, Ibhetson). —How far can you eay is Gurgaon 
protected against famine ; it has a canal and it has a iarge 
number of wells in the Bewari and Palwal tabsils P—I 
think tlie Bewari and Palwal tahsila are fairly well 
protected. 

37. Q. And the rest not F—Quite so, 

38. Q. Is that half the district f —Yes. 

39. Q, And the bund area lies in that half ?—Yes. 


40. Q. Why were these bunds so out of repair about the 
time of the settlement and after that P—Because the District 
officers took no interest in them. 

41. Q, Were they then under private management P—In 
1879 the bunds then existing were handed over to the Dis¬ 
trict Board, having before that date been under the manage* 
mentof the North-Western Provinces Irrigation Depart¬ 
ment. 

42. Q. Before that they had gone out of repair?—Yes, 

43. Q. Why have they never been under the people's 
management P—The financial results, I expect, under the 
management of the North-Western Provinces Irrigation 
Department were unsatisfactory and the Canal officers, who 
were responsible for the management and lived in the bund 
area, were withdrawn to undertake other more profitable 
works. The continued maintenance, however, of the bunds 
was of importance, and as it was thought tliat management 
by the people would not secure this, the bunds were put in 
charge of the District Board and the Deputy Commissioner, 

44. Q, I understand these bunds are mainly systems of 
bunds dependent on one another, they rae not purely local 
workeP—No. 

45. Q, And therefore not adapted to local management ? 
—No. 

46. Q. When you say you would discourage bunds under 
private management, do you mean these bunds should not 
be under private management, or do you refer to tlieir con¬ 
struction ?—Bunds should he built by District authorities. 

47. Q. Supposing the District authorities were not pre¬ 
pared to build— if they had not the money ?—I think the 
management should be subject to the coulrol of the District 
authority. 

48. Q. Why should the management of a local bund affect 
the general scheme of the bunds P~1 don’t see how you can 
have private bniids in the middle of large schemes. 

49. Q,. Could not local bunds be oonstruoted in Gur- 
gaou P -They would not do much good. 

50. Q. Oulsideyour main systems of bunds, are there not 
places in Gurgaon where villages could help themselvee by 
making local bunds and thereby provide thetnselves with a 
certain amount of irrigation?—Yes, there are.. 

51. Q Would that be injurious in any way, would you 
discourage tliatP—I ehould like the villages to build such 
bunds, if the District Board could not supply the money, i 
imagine the District Board would be the better authority. 

62. Q. There are places in Gurgaon where such works 
could be profitably undertaken by the District Board P— 
Yes. 

33. Q. Why were they not undertaken before F—Nobody 
took an inter eat in it till .Mr. Maconachie came to tha 
district. He worked,the scheme and when I came to the 
district I did what I could to keep that going, but small 
buuds have not been taken up before because no Deputy 
Commissioner took an interest in them. 

54. Q. Practical progihss has been limited by the amount 
of time and attention each Deputy Commissioner was 
inclined or could aUord to give to the work P—Yes. 

65. Q. Is there any way of getting over the difficulty of 
stimulating the construction of these bunds ?—The people 
would not find the money for large works and the District 
Board cannot find the money now owing to the famine. 

56. Q. Supposing money was lent to the District Board P 
— That would be advisable. 

67. Q. Supposing money could be given, would you prefer 
the District Board to the Irrigation Department P—Yes. 

58. Q. Why ? The District Engineer knows the place, 
and the Deputy Commissioner can settle auy disputes among 
the people. 

69. Q, Do you think the people would like it better ?— 
Yes. 

60. Q, Supposing at the next settlement it was possible to 
revise the existing assessment, supposing an improvement 
was made by which the irrigated area was extended and the 
income increased, would it not be fair to allow the District 
Board to take the additional revanna derived for a term of 
years, just as you allow the maker of a well to get the extra 
revenue that should be assessed for a term of years P—Yes. 

61. Q. To return to wells, you say two tracts are fairly 
protected by wells P—Yes. 

62. Q- Why is well irrigation not practised on the other 
tracts P—There are a number of wells in the south of the 
district i in the fiood area wells could not be sunk. 
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„ ■ 6-4. Q. You think that in those parts of the district in 

8 No v. 0 1. vfhich Well irrigation is fairly possible, they are tolerably 
well provided with welle P—Yes. 

65. Q. You don’t think anything is necessary to stimu¬ 
late well irrigation P—No. 

66. Q. Do yon think the period of exemption from wet 
assessment sufficiently liberal in the case of wells P—1 have 
not gone into that question. 

67. Q. Do you think the fear of wet assessment ever pre¬ 
vents a man from making a well P—No. 

6S, Q. Do you think the 61 percent, rate of interest ever 
prevents him from taking tahavi ? —No, 


69. Q. Do yon think you could give them help by sending 
an expert with boring tools who would show them where to 
locate a well P—I imagine they would not like interference 
of any kind. 

70 Q. Take the case of the Eewai'i ,• it is almost 
impossible to say if yon are likely to come upon salt or sweet 
water P - I expect the zemindar would rather chance it ; the 
thing would be entirely new ; in the end perhaps it would 
help. 

71- Q. Do you think some good might be done in this 
way ?—Undoubtedly. 

72. Q. Are wells made in the rooky parts of Gurgaon ?— 
No, they are only made in the alluvial parts. 


WiTNBss 24, Mb. A. J. W. Kitchin, I.C.S., Deputy Commissioner, Muzuffargarh. 

Memorandum by Witness on Inundation Canals in Montgoinery, etc. 


Mr. A. J. W, !• 1 called upon to subiEit a note on certain 

Kiichiti. ' subjects under the consideration of the Irrigatiou Commis- 
. ' sion on which I had an opportunity of acquiring some 

8 Nov. 01. experience during the time I officiated as Deputy Commis- 
I-- sioner of Montgomery. I went to Montgomery as Deputy 

Commissioner in November 1898 and left at the end of 
March 1901 on leave to England. I am now temporarily 
in charge of MuzafPai'garh. these papers only reached 
me on the I7tb instant, and I understand that my note 
has to be in print by the 27 th instant, so that I have 
had no opportunity of drawing up a detailed memorandum. 
Further, I write at a distance from Montgomery and have 
not been able to consult any of the files and papers in the 
District office or in any way to refresh my memory as to 
facts or figures. The impossibility of in any way prepar¬ 
ing materials and the shortness of the notice given me 
must be my excuse for the inadequacy of the present noce. 
I hope to be able to .visit Montgomery and collect some 
statistics and prepare statements before the date of my 
verbal evidence before the Commission. 

2. The subjects upon which I am called upon to write a 
note are— 

(t) Inundation canals in Montgomery. 

(ii) Construction of canals by District Boards. 

Uii) Effect of perennial canals on well and sailab culti¬ 
vation. 

As to the first subject, 1 understand that questions of 
mode of revenue assessment of canal-irrigated lands are 
outside the scope of the Commission’s enquiries. Exclud¬ 
ing these questions I have nothing to say on the first 
subject which I cannot treat of under one or other of the 
other two heads. 

3. Tliere ate at present six inundation canals in the two 
Eavi Tahsils, Montgomery and Gugera, controlled and 
managed by the District Board. 


They are as follows 
Deg. 

Nikki. 

Sukhrawa-Wah. 


Jherku. 

Ghatah-Gharakna, 
Pindi Sheikh Musa. 


Irrigation from the first two is confined to the Giigera 
Tabsil, the Sukhrawa-Wah irrigates in both tahsils, and 
the last three irrigate only in the Montgomery Tahsil. 
The Deg Canal is fed by the Deg Nalah, the waters of 
which are held up by a needle weir. The weir constructed 
in 1885 cost Es. 11,000, and the canal which was completed 
in 1888 cost Rs. 22,000. The total length is 22 miles, and 
it irrigates about 6,000 acres. Ihe Nikki dates from 
Mughal times. It has been at various times aligned and 
improved. The total length is 234 miles and irrigating 
capacity about 5,000 acres. The Snkbiawa-Wah was ori¬ 
ginally a natural nalah. The Sukhrawa was cleared out 
and straightened in 1883 and 1884 by Mr. Gladstone and 
lias uf late years been a good deal improved, and now 
tails into the old Wah Canal, which had silted up. Its 
length is about 18 miles and iirigatiag capacity about 
4,000 acres. 

The Jherku and Gharah-Gharakna are purely village 
canals which were taken over by the District Board between 


1897 and 1899 and owe no part of their construction to the 
District Board, though, as a matter of fact, oonsiderable 
expenditure was necessary before the canals would flow. The 
irrigating capacity of the Jberku is about 1,000 acres and 
of the Gharah-Gharakna about 5,000 aores. The Pindi 
Sheikh Musa Canal is a small water-course which only flows 
in high floods and is of no irnportanee at all. Thus, of all 
the c.iiials under the control of the District Board, the Deg 
is the only one which was constructed entirely at the cost 
of the District Board. 

4. Until 1896 there was no separate establishment to 
look after the canals. The ordinary enaiueering staff of 
the District Board who were altogether without irrigation 
experience managed the engineering work, while the distri¬ 
bution of water was in the hands of Daroghas who had 
neither engineering knowledge not practical experience. 
In 1896 an Overseer with the rank of Supervisor was lent 
by the Irrigation Department at a pay of Bs. 130 per 
mensem, and he is now in charge of both the engineering 
and working of the canals. While the former system had 
uu advantages at all, the latter has led to great increase of 
establishment charges. The luoome from the canals seldom 
exceeds Bs. 10,000 per annum, while establishment charges 
for several years exceeded E_s. 3,600, The District Board 
was bankrupt and in debt during most of the time I was at 
Montgomery, the income, owitrg to scarcity, falling from 
about Es. 60,000 to below Bs. 35,000. When It is con¬ 
sidered how large a proportion of the expenditure of a 
District Board is on fixed salaries and how few retrench¬ 
ments can be made without the sanction of the Education¬ 
al, Medical, Postal and other departments, tbS difficulty of 
properly working District Board canals in famine times 
may he faintly realised. 

5. The great difficulty which District Board canals in 
Montgomery have had to face is the inadequacy of the 
water-rate charge. The water-rate is only eight annas per 
acre of matured crop. The crop measurements ate done 
by District Patwaris in the ordinary course of crop inspec¬ 
tion- Bight annas per acre is the old onstomary water-rate 
which prevailed all-over the district at one time. Even now 
“anakanal” is the ordinary term for water-rate through¬ 
out , the district. The sanction for the levy of a water-rate 
by the Dist’ict Board is an order of the Local Government 
allowing the levy of such a rate under the District Boards 
Act. The sanction given in 1894 for five years expired 
in 1899 and was renewed tor a further period of two 
years. The difflonlty which prevents the water-rate being 
raised is that when the Montgomery and Gugei'a Tahsils 
came under settlement in 1892-94, canal-irrigHted lands 
were assessed at special wet rates on the express under¬ 
standing that the District Board water-rate would continue 
to be eight annas per acre. The assessment of the Bavi 
Tahsils has been revised once and again, but there would 
be legal difficulties in vaising the water-rate till the 
settlement of the Ravi Tahsils expires in .1904. No doubt 
water-rates should be raised to an average fully three 
times as high as the present rates and should be fully as 
high as on the Government Cabals in the Sutlej Tahsils. 
The supply is not so regular nor tne distribution so good 
as on the Sutlej Canals, but the supply is ' often more 
plentiful and the Eavi water is more fertile than the 
Sntlpj water. A difficulty might arise in the case of the 
Jherku and Gharah-Gharakna as water-rates at eight 
annas per acre are levied on those canals under express 
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agreement. If the people did not agree to the rates being 
raised, and they probably would not agree at first, these 
canals could be controlled on the expre-'S understanding 
that the expenditure did not exceed the income. Tl.e 
whole case is, 1 believe, under the ooiisideration of Govern* 
men as I submitted proposals that all the District Board 
canals except the Gharah-Gharakna should be taken over 
entirely by Government. 

6. The history of the District Board canals in' this dis¬ 
trict is not Such as to inspire .hopes,that saoh management 
is^ ordinarily likely to prove successful. Some of the many 
difficulties which present themselves may oe detailed : — 

(i) The success of management must depend on the 
personality of the Deputy Commissioner ; some 
Deputy Commissioners take an interest iu irri¬ 
gation matters and some do not, and as a ocn- 
seqiaence there is no continnity of plan and no 
continuity of supervision audof effort. Periods 
of enterprise and. periods of neglect alternate 
throrighout.the history of these canals, and the 
imptovements executed in the periods of enter¬ 
prise do little more than repair the mischief 
done in the periods of neglect. All Deputy Com¬ 
missioners are alike in having no engineering 
training and no knowledge other than empiri¬ 
cal. 

{ii} The works are too small to enable properly paid 
and trained establishment to be employed. 
Ordinary District Board employes are poorly 
paid and have no prospects or promotion or of 
pension. As a result, District Board employes 
are certainly more corrupt than employes in 
similar positions on Provincial canals. Even 
the best emplojAs fall off in efficiency when 
not under professional supervision. District 
Engineers have ordinarily no irrigation expe¬ 
rience and the alternative presents itself of 
either disraissihg old employes on the ground 
of lack of irriga’ion experience or of engaging 
separate officials for irrigation work. 

{in') Not enough attention is paid to financial consi¬ 
derations, and expenditure is allowed to exceed 
income over a course of years, and as a oonse- 
quenoe the whole district is made to contri¬ 
bute more than a pi^er share towards the pros¬ 
perity of a part. Want of due consideration 
before beginning a work results in the District 
Board finding itself burdened and its resources 
drained by a canal which cannot be made pro¬ 
fitable and which cannot be abandoned. 

7 The connection of District Boards with canals and 
irrigation works may be of three kinds— 

Gonstruotion. 

Management. 

Encouragement. 

By construction I mean that the whole canal is designed, 
surveyed aiid excavated at the expense of the District 
Board and worked under the management of • the District 
Board. The only canal in the Montgomery District be¬ 
longing to this class is the Deg Canal. That the Deg 
Canal has not been a financial success is due in the main 
to the inadequacy of water-rate levied and in the second 
place to the difficulty of supervision. The canal is situated 
in a corner of the district which is out off during the 
working season from the rest of the district by the” Deg 
•Nalah and the Eavi, which are almost impassatle iu flood. 
When the waters are out the canal can only be approached 
readily from the Lahore District. Although entirely 
constructed by the District Board the canal suffers from 
the fault, common to all District Board canals in this dis¬ 
trict, of being wrongly aligned. When the canal was made 
no proper survey of the lands oommanded was made. 
Ordinarily care and expense in initial survey before final 
sanction of a projected canal is cot thrown away, but as a 
general rule a District Board has not got the men, or if it 
has got the men, they have not got the leisure to carry 
oufa proper survey. My experience is that such men 
cannot even be borrowed. A poor District Board may 
well hesltate_even to survey a proposed canal alignment, as 
the expense is considerable and the District Board cannot 
afford to risk the chance of the expense being useless, as 
such an expense would be regarded if the projected canal 
should be fonnd to hold out no hopes nf being remunera¬ 
tive. In my opinion a District Board should only enter 
on the construction of canals after very mature delibera¬ 
tion, afer a proper survey has been made and with very 


strong grounds of belief that the work will either be finan¬ 
cially profitable or nearly so. Some trifling financial los^ 
might be faced, provided that it was more or less propor¬ 
tional to the share paid by the villages benefited to the 
total land revenue cess of the district. Care must be 
taken in woiktng out projects to keep the estimated duty 
very low, as uiiaer an ateur management there is sure to be 
great waste of water. Even with the above provisos I 
should not tbink the District Board justified in under¬ 
taking the project, unless from the location or character of 
the work it would clearly be not profitable to the Govern* 
ment to itself undertake the work. With regard to the 
water-rate levied 1 do not think the District B»aid would 
have any claim to share of the water advantase, land 
revenue or owner’s rate still less to a share of the ordinary 
dry rate land revenue. The water-rate should represent 
the full value of the water to the cultivator, and if such 
rate fell much beh<w the expense of working and interest om 
capital the work wuuld not be- remunerative. No doubt in' 
piaotioe ocoupiei’s rate and water advantage or ownerhs 
rate are not fixed independently one of the other and the 
water-rate, if below a working expenses rate, could, at re¬ 
settlement if the ciroumstames admit.ed it, be increased up 
to such rate. 

8. By District Board management I mean the manage¬ 
ment of works not constructed by the . District Board. As 
above stated all the canals of the Montgomery District 
Board, except the Deg Canal, fall under this head. When 
a project of taking over an existing canal is nnder oonri- 
deration, so strong a case fur action need not be made 
out as in the ease of projected construction. Ordinarily 
preliminary surveys would not be necessary. The tim'e 
has passed that associations of villages are able to construct 
and control irrigation works without assistance. District 
Boards might take over such works on satisfactory proof 
that the cost of management will not exceed income. There 
would be no desire to make a project, but the District 
Board should retain power to levy a water-rate sufficient to 
cover expenses of silt clearance and annual repairs. In 
most cases, by the exercise of a little energy and tact, 
villagers can be got to construct extensions from which they 
willthemselves benefit. The difficulty in M ontgoraery has 
been that a water-rate has been fixed which would barely 
cover expenses of ordinary management and silt clearance, 
while improvements and extensions of all kinds have been 
made, very useful of their kind, hut unprofitable. Canals 
of this kind have proved even more expensive to the Dis¬ 
trict Board than the Deg Canal. 

9. By encouragement of irrigation works I mean grants- 
in-ald to projected and existing works, which are not con¬ 
structed or managed by the District Board, although they 
may of may not be managed by Government officials. 
Woiksof this kind have proved far more profitable in 
Montgomery to the District Board than works of either of 
the former kinds. The Deg embankment acrojs the tail 
of the Deg Nalah was made some 10 years ago by 
the villages ouncerned under the guidance of the the;) 
District officer. The embankment had been designed by 
Mr. Gladstone. The embankment still stands and for some 
years was of great value, irrigating some 6,000 acres of 
crops. Though still useful It is no longer so useful as 
it was, hut this is the fate of all works of this kind. 
New channels form and old channels silt up'and the work 
ceases to meet existing conditions. During the last three 
years a good many irrigation works have been started 
mostly on the Sutlej. They varied in character from 
ordinary embankment- for holding tip spill water to rough 
canals. The largest of all—the Mamunko embankment— 
has distriburing branches 20 miles in length and during 
1900-01 irrigated 40,000 acres of matured crops. The 
actual Value of the work done In excavation and embank¬ 
ment was about Bs. 45,000. There were several other 
works of varions kinds costing about Rs. 10,000 and irrigat¬ 
ing in 1900-01 about 20,000 acres. In 1899-1900 the 
irrigated area of the then existing works was about 10,000 
acres. The management of these works was entirely in the 
hands of the Deputy Commissioner, whose decision was in 
all cases final. No paid establishment was emp'oyed except 
the inevitable Tahsil ohapra.si, and the local managers were 
in every case appointed from among the irrigators. The 
District Board provided money for s nail expenses which 
the people themselves could hardly be expected to provide, 
the principal items bring pay of chaprasis, rewards tor good 
work, sweetmeats on occasions of festivity, baskets, tools, 
etc. The total cost to the District Board did not exceed 
Es. 1,000, as against a direct income from-fines on absen¬ 
tees of about fis. 200. As the land irrigated is mostly 
under fluctuating assessment, the increase in rates has 
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rebuperAted ths District Board expenditure several timee 
over. Generally in controlling and regulating river spill 
irrigation a good deal can be done with a very little espeif 
diture of money, simply by organising and directing. One 
of Diwan Sawan Mali’s titles to fame is his success in con¬ 
trolling and distributing river spill and at present^ far 
more in this way is done in Bahawalpur than in the adjoin¬ 
ing British districts. Similarly there is a good field for 
energy in regulating hill stream irrigation in sub-inontane 
tracts. In some districts villages are left to lit'gate and 
riot about their hill stream irrigation, although a little 
assistance from District Boards and a little guidance by 
Government ofificiale might easily result in harmony of 
irorking and improvement in distribution. 

10. At present there are no new minor canals in the 
district under consideration. There is room for such canals 
on both the Ravi and the Sntlej, but the circumstances^ of 
the district will be so profoundly affected by the exoavation, 
if carried out, ot the proposed Lower Bari Doab Canal that 
it would he unwise even to oonsider any other canal 
schemes until a definite decision has been reached as to the 
construction of the perennial canal. If the Lower Bari 
Doab be made, no new canal scheme should be oousidered 
until the district has had time to re-adjust itself to the 
new oonditioos. 

11. JEffeei of perennial canals on sailah and veil anltt- 
vafion ,—When the Chenab Canal was constructed it was 
designed to irrigate the Government waste lands of the 
Jhang District and of the Montgomery Distrjot north of 
the Ravi. It was not proposed to give water to old pro¬ 
prietary estates. As the canul extended down towards the 
old estates north of the Bavi the agricultural conditions of 
the Bavi estates and in a measure of the whole Montgo¬ 
mery District were subjected to a disturbance previously 
unknown. In Montgomery difficulty is always found in 
getting and keeping tenants and no landlord could keep 
his tenants working on wells while prospects of wealth and 
ease offered to tliem on the Chenab Canal. The disturb¬ 
ance was further intensified by failure of rain and river 
spill and resulted in a great part of the Ravi Tahsils going 
out of oultivation and whole villages being absolutely aban¬ 
doned. 11 was found necessary to alter the revised settle¬ 
ment of the Ravi Tahsils and to allow purely fluctuating 
assessment to all riverain villages which asked fir it. 
Similar difficulties have, I believe, been found in Jhang, 
I understand that the Punjab Government have now recog¬ 
nised the harm done to old agricultural estates by the 
extension ot irrigation along their borders in Government 
waste, and orders have issued that Chenab Canal irrigation 
is to be extended, so far as may be possible, right down to 


the north bank of the Bavi. Further in the Lower Bari 
Doab Canal project it has, I believe, been ordered that irriga¬ 
tion is to extend to the south bank of the Ravi. If both 
these proposals are carried oat, the Ravi villages will have 
few legitimate causes of complaint left. 

The proposed Lower Bari Doab Canal is regarded with 
vague fear all over the Sutlej Tahsils, Pakpattan and 
Dipalpur. These two tahsils .are now largely dependent 
on the Lower Sutlej inundation cauals—Khanwah and 
Upper and Lower Sohag. On the one hand, the water of 
the Beas is to be dammed up for the new canal and a 
failing in supply to the inundation canals is feared and 
expected. On the other hand tenants will he attracted 
away to the easy and safe cultivation of the perennial 
canals. The Sutlej zemindars fear that the history of the 
Ravi will be repeated on the Sutlej. Everybody in the 
Montgomery Distriet believes that the failure of floods in 
the Ravi is solely due to the head-works of the Bari Doab 
Canal. The Sutlej zemindar now expects that the Lower 
Bari Doab Canal will be to him what the Bari Doab and 
Chenab Canals have been to his neighbour on the Ravi. 
If, ns I understand is the case, the Government have now 
realised tiiat the anxiety of the Sutlej zemindars ii not 
altogether unfounded and it' the old villages are to be 
treated with consideration and sympathy in fixing irriga< 
tion limits and distributing land, the effect of the Lower 
Bari Doab colonisation on the old estates may be small. 
Regular sailab oultivation has nothing to fear from the 
attractions of canal irrigation, but well cultivation can 
hardly be carried on in competition with flow irrigation. 

12. There is one private canal in the Montgomery 
District. It was oonstrnoted some 16 years ago by Mahan- 
mad Mehdi Kbau, an Extra Assistant Commissioner, pri¬ 
marily in order to irrigate a grant of 6,000 acres which he re¬ 
ceived from Government. The cost of excavation was 
about Ra. 1,00,000 and the irrigated area is about 10,000 
acres. The Cinal was aligned and made with considerable 
skill and has been very suocessful ; water is given to the 
lands of villages commanded by the canal. The water-rates 
vary in every village and are geneinlly very mnoh higher 
than the rates on Government canals. The estate and the 
canal has been the subject of the litigation for nearly ten 
years. In 1904 the canal can under the conditions of the 
base be taken over by Government without compensation. 
It is to be hoped that this will be done, as, apart from the 
quarrels among the lessees, the present management is exceed¬ 
ing unpopular among the zemindars who take water. In 
my opinon it is not possible and still lees is it desirable to 
enoourage the construction of private canals. 


1. Q. {The Presiden().~\ understand you are Deputy 
Commissioner of Muzuffargarh f - I was ; I have left it. 

2. Q. Where are you now ?—I am Assistant Settlement 
Officer at Data Ismail Khan. 

S. Q. Too have been both in Montgomery and Muzuffar¬ 
garh P—I was only 3 months in Muzuffargarh ; I was 2g 
years in Montgomery. 

4. Q. You have had experience there of Inundation 
Canals ?—lies. 

5. Q. Have you had any famine experience P—No 

6. Q. Where does the Deg Canal come from P —It comes 
from a hill torrent through Sialkot. 

7. Q. I suppose it runs dry in the dry weather ?—Yes, 
generally it is very irregular. 

8. Q, These canals are managed by the District Board P— 
Yes. 

9. Q. By what agency were they constructed, to begin 
with ?—The Deg Canal was made D’orn the beginning by 
the District Board ; the others were taken over. 

10. Q. I gather from your note that yon don’t think the 
District Boards are a convenient machinery for working 
canals ?—No. 

11. Q. Will these canals be to some extent superseded by 
the Chenab Canal P —No, but perliaps by the Lower Bari 
Doab Canal ; the Deg Canal cannot be affected, matter ex¬ 
plained on map. 

12 Q. How long do these Inundat’on Canals run P -They 
van up to the end of September : the Deg has been known 
to run all the year round. 

13. Q, Do they start cultivation with them ?—Yes, 
the crops afterwards are as far as possible well irrigated, bat 


a large area has to trust to rains. There are not so many 
wells on the Bavi as on the Sutlej. 

14. Q. You say the District Board Canal should be entire¬ 
ly taken over by Government, who would work them P—The 
Irrigiition Department ; my idea was (hat the Deg should 
be run by the Chenab Canal Officers and the others by the 
Upper Sutlej. 

16. Q. How did these canals do in 1899-1900, in time of 
drought ; I suppose floods were very l(jw F—Last year we 
got 43,000 acres ; that whs exceptional j in the famine year 
the total was only 8,000 acres. During the last 20 years the 
District Board has lost lakhs by the canals pit had a free 
band and with proper management the csnals should have 
paid. 

16. Q- Is there much extension of well irrigation going 
on P—Not a very great deni ; of oonrse the greater part of 
the area of the Montgomery District is waste ; lands are 
being given on leases, and new leases always provide for 
well-sinking; there aie 66 villages which are Government 
villages, in these there are some conditions as to well sinking. 

17. Q. Wiiere are these villages P—Down towards the 
rivers. 

18. Q. Are there enough wells to carry on the irrigation 
started by the inundation caualsP—They are not sufficient. 
There is always a difficulty in increasing the number of 
wells; one well may have been sunk in smm a place that 
others cannot be sank in the same holding or the holding 
may be too small for a well. 

19. Q. How deep is the water below the surface ?•—It 
varies very much indeed, from 26 feet near the rivers to 60 
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20. Q. There is evidence to show that there has lately been 
an increase of wells in the Punjab?—Yes, there has been 
an increase in the Montgomery aiatrict in the last 20 years. 
Wells are absolutely vital to inundation canal irrigation. 

21. Q. Do yon think that Government should do anything 
to increase the construction of wells. Is there any measure 
that Government could take in that direction P—I don’t 
know of any, 

22. Q. What about fakavi advances, do yoo think the 
rate of interest of fij per cent, is high?—It is not high, 
but I should like to see it much reduced. I know of one case 
where a man borrowed Es. 300 j he paid back Ks. 500 and 
still owes Es. 100. That looks hard. 

23. Q. We have beard evidence to the effect that in some 
cases the Deputy Commissioner bad not time to attend to 
the matter of giving takavi advances ?—It is not only a 
question of time ; most of the time I had the greatest difS- 
culty in getting money for takavi. 

24. Q, If the Civil officer had the time to go through a 
number of oases and if there was a reduction of interest do 
you think (oAavi would be taken in larger quantities?— 
JSo doubt all these things would tell ; but I don’t see how 
the Deputy Commissioner can stimulate the construction of 
wells. The people know when they want wells. I had the 
greatest diffionlty in getting money for takavi for wells 
owing to its beins required for famiue and seed. It would 
be a good Ithing if one could depute one’s powers to an 
Assistant; or in case of advances for seed to the Tahsildar. 
The rule by which every cheque has to he signed by the 
Deputy Commissioner complicates matters very much. 
Then again if I send the Tahsildar Ks. 6,000 and he only 
spends Bs. 3,000 ; fis 2,t)00 are no longer available for 
takavi, as under the present system Es. 3,000 are entered 
as spent and Bs. 2,000 as recovered. 

25. Q, Does any of advances stick on the way and never 
reach the cultivator ?—No doubt he has to pay tips, but 
nothing like 20 to 30 per cent, as I have heard said j perhaps 
6 or 6 per cent, on seed advances without interest. 

26. Q, Would it be a popular move if Government gave 
takavi for wells free of interest t —I don't think letting off 
interest would do much good It would all help. 

27. Q. (Mr. Ibbetson.) —If the District Board had expert 
advice, do yon still think their management would be in¬ 
efficient ; is there anything in their management that is 
wanting in vigour P—The ordinary suhotdinate of the 
District Board does not work satisfactorily. I still think the 
management of the District Board is not sufficient : the 
Deputy Commissioner is nut qualified to manage canals. 

28. Q. You say, “ in my opinion it is not possible and 
still less is it desirable to encourage the construction of pri¬ 
vate canals.” Why are you so strongly against them P — I have 
come across two and can only speak of these : on these 
canals the management is exceedingly unpopular with the 
zamindars ; there is no security that they will get water 
and the prices charged are sometimes enormous. 

29. Q. (Mr. Wilson^ —You mention the difficulty that 
the District Board has in maintaining these canals in hard 
times P—The difficulty was to get money. 

SO. Q. You didn’t ask Government for any advance P— 
We had permission to overdraw from time to time ; 
Ks. 10,000 was overdrawn. 
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37. Q. Should not a similar credit be given to the District 

Board ?—Yes, but the District Board would not want to Kitehin. 
make a profit. 

38. Q. Is not a large part of the land revenue due to 
canals P—Yes. 

39. Q Should not canals get the credit for that P—Yes. 
certainly; I wanted the canals to get the whole of it- 
Mr. Douie recommended half and even that was not allowed ; 
the question is, I believe, under the consideration of Govern¬ 
ment. 

40. Q. Yon say in your note, "a District Board has not 
got the men, or if it has got the men, they have not got the 
leisure to carry out a survey.” Has any proper survey been 
made yetP—No, a proper survey is very expensive. 

41. Q. Are yon not hampered by want of a proper survey ? 

—;Yes, very much; even the Deg Canal was wrongly 
aligned. 

42. Q. A good deal of money has been wasted in that 
way?—Yes. 

43 Q. Why has the District Board not hid a proper sur¬ 
vey made ?—Their canal was made in a hurry 15 years ago. 

44. Q. Why has not a survey been made in the last 15 
years ?—I don’t think it would be much use doing it now ; 
it would not fiay the District Board to level these lands now. 

45. Q Is the District Board in a position to have that 
done P—No, and I could not get men from the Irrigation 
Department. 

46. Q, Yon have mentioned a large loss to Government 
on the Eavi lands owing principally to the construction of 
perennial canals P—Yes (figures read out from a memoran- 


47. Q. At all events there has been a great loss of land 
revenue in the Eavi Valley owing to the Opening of the 
Cbenab Canal Do you think that should be charged to 
the Cbenab Canal P—Yes j or half of it. 

48. Q. Does it not mean a great loss of resources to 
the people themselves ?—Undoubtedly. 

49. Q. Should not Government do what it can to main¬ 
tain these people in their, old prosperity P—To a certain 
extent something was done and is being done. We gave 
them 100,000 acres for temporary cultivation on the 
Cbenab Canal. 

60. Q. As regards faJaei for wells, if a special officer 
went round with money and gave it free of interest to any 
land-owner who could show that it would be an advantage to 
make a well i do you think that would lead to an increase 
in the number of wells P—Peihaps it would ; of course there 
would be a lot of trouble afterwards in getting the wells 
made. 

61. Q. Is there much trouble ordinarily in that direc¬ 
tion P—Yes. 

62. Q. At any rate the well made P—Yes, it often hap¬ 
pens that a well falls in before the amount is paid. In parts 
of Montgomery the sinking of wells is a lottery. 

53. Q. Would it not save people a considerable waste 
of money if boring tools were supplied by Government to 
enable them to discover what the water was like and so 
on P—It might, if somebody was sent to do the boring. 

64. Q,. (Mr. Sigham .)—In 1901 you had 40,000 acres 
irrigated by canalsP—Yes, and 60,000 acres irrigated by 
embankments. 


31. Q. Has Government charged any interest P - No. 

32. Q. Was that not sufficient to maintain the canals 
properly P—Everything absolutely necessary was done ; any - 
thing like improvements had to be postponed for want of 
money, the existing works were kept up. 

33. Q. Is a water-rate paid to the District BoardP—Yes. 

84. Q. Is there any ckher labour P—No. 

36, Q. I believe nothing is credited to the District Board 
on account of the increase of land revenue P - Nothing 
whatever. 

36. Q. In the case of the Imperial Inundation Canals, is 
there not a credit made to the canals on account of the 
share of land revenue ; in Montgomery a canal advantage 
rate of frds is credited P—Yes, that is taken into account. 


66 . Q. And in the previous year only 10,000 P- Yes. 

56. Q. Would these works ordinarily give you 40,000 to 
60,000 acres ?— They might. 

67. Q. Is this area entirely due to embankments ?—Yes. 

68 . Q. These embankments are made by the people?— 
Yes, entirely; on old branches of the river. 

69. Q. Did they ask to make them P—No, they were told 
to. 

60. Q. How do the District Boards come in?—The diffi¬ 
culty in such cases is cash payment of chaprassies and so 
forth ; the District Board found petty cash for sweetmeats, 
etc. 'The people all turned out and there was no difficulty. 
The District Board had nothing to do with the management. 

61. Q. They don't have much to do with it P—No, not 
with the management. 


Witness No. 25. Me. E. D0Cane*Smithb, Sanitary Engineer to Government, Punjab. 

DuCane 

Memorandum by Witness on Flood Protection and Drainage Works. Smithe, 

Under head No. 7 of the points to be considered by the where flood protection or drainage works are required, g 0 . 
Irrigation Commission I should like to offer some remarks. These would be small works as a rule, but there is one ' ' 

There are doubtless a number of places in the province tract to which I would specially draw attention where 

0 
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flood cotit»ol, ratber tban ^ood protective works, on a very 
large scale could advantageously be investigated. I am 
alluding to the tract between the Sutlej and the Jumna 
where the toh-ents of the Siwalika pour their ftodds into 
the plains, and in this tract it is the part lyihg nearest 
the Jumna to which I vVould more praticnlaiiy refer. 
District and Settlement Oflloers have from time to time 
remarked on the large voluthea of water that now are 
poured nncontrolled over the Amha'a and Karnal districts, 
and there is hardly any one who knows anything and who 
has Seen anything of this tract of country during and 
after the monsoon who has not wondered whether some¬ 
thing cannot he done to control the floods that one year 
may bring prosperity, another year sickness and unlimited 
■damage to the area affected. M.y acquaintance with the 
tract in qnesti- n dates hack to, 1880, and between that 
year and 1884 I saw a good deal of it in many parts ; not 
in the course of my work entirely, but when I was 
sliooting. I saw parts of it again in 1889, and 1800-96 
when in charge of the Atnbala Provincial Division I saw 
a great deal more. 

2. I am aware that something has already been done to 
utilise these floods by the digging of the Sarsrrti Canal, 
and that a project was made out by Rai Bahadur Ganga 
Ram many years ago for one or two other canals. I know 
too that a large area of crops is matured oh l,ind 
saturated by ordinary floods, praoticularly in the Ambala 
district. But that an immense scope for extension of 
sailab oultivation exists will be apparent from a mere 
citation of tbe area figures for one district only, viss., 
Karnal. Out of a total area of over 2 million acres, of 
which Iftbs are returned as cnlturable, only 680,000 are 
actually cultivated. This, be it remembered, in a tract 
devoid of physical difficulties such as high rooky ground, 
sandhills, ravines, broken ground, etc , and with the water 
table only 30 to 60 feet below ground in most of the 
uncultivated area. The hill torrents that spill over the 
Karnal district are the Chittang, thd Rakshi, the Sarusti, 
the Markandft. Umla, and Tangii, The four latter work 
their way eventually into the (Jhaggar, whilst the two 
former, even before they were taken in hand by the Irri¬ 
gation Offioprs, had no well defined channels and got lost. 
The spill waters of the Rakshi and the Sarnsti are practi¬ 
cally, the same, and in some years the whole country north 
of a line drawn through Pehowa, Thanesar, Ladwa, and 
Jagadhrl Up to fhe i!Tbrth WeaterU Railway may he said to 
be under water- If the ^odds could be run oil quicker a 
large area could be cropped and matured by wells, but so 
had is the draiUage that even in a year of heavy winter 
rains, like 1900-01, there are miles of country temporarily 
swamped I would strongly advocate that an attempt be 
made to get control of all these streams south of the 
North Western Railway. Very extensive surveys would be 
necessary over the whole area afifeoted, which would he 
found to extend west of the Karnal district into the 
Patiala State, and at the same tiine as the topographical 
survey was in hand a Settlement or Revenue Officer 
should go round with the Engineer doing the survey. 
Working from the south upwards a system of drainage outs 
and bunds could he worked out wliioh by dams and regula¬ 
tors would permit of the control of floods, water being 
given to low lands for a proper time and surplus being 
passed oh to the main natural outfall of the Ghagg,-)r. 
There would be nothing specially technical in these drainage 
works which would necessitate the callihg-in of Irrigation 
experts. Tlmy would he shCh a'S ahy Engineer vTorking 
in concert with the District Revenue oflidils eonld design 
and nrishage. But the question of dealing with the floods in 
the Ghaggar ig one I would leave to the Irrigation Officer, 
as it would be one requiring special knhwlSdgS. The 
Ghagg ir flows in a channel quite JO feet belo* level of the 
ci'uniry even as far south as the tail of Ghaggar Branch 
of the Sivhind Canal, so water eon d not be bi-ongtit to thd 
surface and utilised, say, in the Hissar district, without 
dams and works of some magnitude, but that the floods 
could be controlled and utilized will, I think, be accepted. 
The question arises, Would such a scheme as this pay P 
Without a detailed investigation I don't think any one 
would like to pronounce an opinion, but we have strong 
primd facie evidence on which to basb a hope that it 
would pay. We have a large area h'dw lying waste in 


the Karnal . district, and we know that water is eagerly 
desired in the precarious dry tracts of Hissar and Patiala- 
Indirectly there would he another benefit, in that the 
health of the people in the .imhala and Karnal d’isfriot'a 
would improve. It Would take a strong survey party two 
years to get out the mops and make preliminary proposals, 
and the expense would be considerable, but the posuihilitieS 
in the scheme would warrant it. It may not be out of place 
if I say that 1-ha.ve often talked this over with Colonel Jacob 
and he was always strongly in favour of making an investi¬ 
gation. He knew the o.>untry I write of well when 
Superintending Engineer of the Western Jumna (lanal, but 
he never bad establishment to spare even to make the 
youghcst reconnaissance. 

3 I mentioned that there must he many places in the 
province where drainage works on a small scale are re¬ 
quired. Tiiese Could be investigated and, i£ neoeBsary, 
worked up on the initiation of the District Officer by the 
.Joeal Executive Engineer. As an example of the sort of 
minor work.,I mean I wonhl instance the draining of the 
Mukerian, Ti-nda, Dasiiya Jhils in the Hoshiatpur, Jul- 
luhdur districts. Speaking from memory an area of about 
4,000 acres could he rendered safe from excessive flooding 
there if the natural outfall from the Jhils, the nullah 
known as the West Beyn, were improyed. The flooded 
lands in a wet year with high floods in the Beas are exten¬ 
sive, and crops can only be matured On the hutskirts of the 
Jhils. In a dry year, such as 1899-1900, |ths of the flooded 
area bears excellent crops. With efficient flood control the 
crops could be assured. Something might also bo done in 
the East Beyn to turn its floods, if under rootrol, over a dry 
area towards the south of the Jullundur Doab. There are 
many projects of the humble sort Which might be profitably 
worked up by the Executive Engineer of the Provincial 
Division, if he had a charge of a lesser area and could find 
time to tour more with the Deputy Commissioner of the 
districts he is surveying in. 

4. There is another class of drainage work that shontd not 
be lost sight of, and that is the improvement of Cbgks, 
ponds and low-lying ground outside important towns. This 
would be work done purely for sanitary purposes, but prd- 
jects should be drawn out complete, so that in times of 
famine the poor and those tivrown out of work epuld be 

f iven eoniething to turn their h.ind to. There is always a 
hating population of the very destitute who flock to the 
large towns in tflme of scarcity, and it seems to me to he 
very desirable to have work ready to give them. In the 
neighbourhood of Amfitsar, fur instance, I could suggest 
drainage works on a large scale whioh, though not in the 
least remunerative, are undoubtedly both necessary and 
beneficial from the sanitary point of vievf. 

6. In conclusion, though I shall be travelling outside 
my own sphere of work, I would like to suggest the inyesti- 
ation of a project for tapping the Jumna between Jaga- 
hri and Laknauti to run a monsoon supply channel which 
would join the Western Jumna Canal at Munak. Thence 
following the Hansi Branch, the channel could be taken down, 
the line of the Bhiwani Bajbaha and carried into Hissar, 
Lohnrn, Narnaul, etc. Amongst suggestions I made in 1899, 
when starting the famine wurks in Hissar, was that some 
special oliaririels should he dug from the Hansi Branch to fill 
the large vilia^e poiids in that area just after the fahi water¬ 
ings were over. Onlonel Jacob with whom I disCUsted the 
matter said that it would not he pussiblu owing.ft) thU snsall 
supplies available in the Branch, Be thought the idea a 
good one, hut said unless we could feed the Western' Juiiina 
Canal by new supply channel from the river, it could riot hd 
done. If a new ohannel were a due and a weir, put across 
theriver it would probably give the dry area of the Soufherri' 
Punjab an assured kharif, but eyeri if the monsoon wdre 
short and the river supply fell off early We might count 
on fiHeriug thh village ponds before J une and getting, a 
supply of “ cliarri " for the cattle A weir, 1, know would be 
a costly undertaking, 50 or 60 lakhs perhaps, but even in the 
cold weather it would give a small supply which would save 
the supply in the Western Jumna Canal, or, if it was found 
that the intermediate weir affected the supply at Okla, then 
the Agra - anal could be fed via the Delhi Branch with less 
loss of water than there is now in the wide sandy bed of the 
river. 


1. Q. (The President .)—Yon are Sanitary Engineer to 
the Punjab Government P—Yes, 

2. Q. How long have you held that post ? — One year. 


3, Q .—Before that were yon in the Irrigation Depart' 
ment P—Yes, I was for 19 years in the Irrigation Deparh 
ment. 
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4. Q. Have jou had any famine experience ?—No, none 
of aotnal famine- 1 devised and planned most of the vrorke 
that were carried out in Hissar; the original progiaiame 
consisted almost entirely of roads ; then 1 suggested the 
making of large tanks. 

5. Q. Yon haveran intimate knowledge of the country 
between the Jumna and Sntlej t—Yes, I have served there 
and been over it often. 

6. Q. This country apparently wants bpth water for 
irrigation and also drainage P—Yes, it wants drainage 
most. 

7. Q. Those drainage works ^ou say there is no special 
difficulty about P—No, 1 don’t think so. 

8. Q. When you were in that country were you engaged 
on the Ghaggar works?—The oentral part of the country 
1 knew when I was on the Sirhind Canal. 

9. Q. What do yon feel about that country ; do you con¬ 
sider it is protected from famine P — 1 look upon It as a 
copntry that might produce good crops. 

10. Q. There has been no famine there lately P—No, but 
■1 consicior there were strong reasons for opening famine 
works in Karnal. With flood control works there should 
■be no necessity of openmg famine works for the cultivated 
area would be larger. 

11. Q. There is an important suggestion at the end of 

your iiaper as regards tapping the Jumna; -have you ever 
checked the levels I know it is perfectly feasible as 

far as mere levels go. 

12. Q. {Mr. JJigham .)—Why do yon say there is strong 
primd facie evidence that colonization of the tract flooded 
by the nalas in Karual would pay ?—Becanae of the scanty 
area of cultivation at the present moment. 

13. Q. How would you increase that area ?—The draining 
of the tract would make it more healthy and people would 
go to it. 

14. Q. How do you propose to get water?—Control the 
floods, 

15. Q. There is a great deal of cultivation caused by spill 
from the nalas; if you take away that what will 
happen P—Yon will Jiave to.hold it up by regulators. 

16. Q. When you have a small rainfall the upper country 
will get the benefit of the regulator P—I donl think you 

.^ever get such a rainfall that you will have no flpods j they 
may be late. 

17. Q. Where is the revenue to come in from P-r-I 
suppose it would pay if the land was broken up. 

18. Q. I have known this tract for the last fifteen years ; 
there is strong primd facie evidence that you won’t get 


a penny fioui it; what is the evidence you rely on that it 
will pay ? —The fact that the land is now lying as jungle, 

19. Q. You have no crops there P—Very few indeed. 

20. Q, About taking water from the Jumna into the 
Hissiir district, have you ever gone into that P—I took out 
levels from some irrigation branch recurds and some plans 
in the office of the Executive Engineer, Dmballa Division, 
with Colonel Jacob some years ago. 

.21. Q- Have you considered the duration of the high 
levels in the Jumna P—No, I have only seen the gauge dia¬ 
gram in the revenue returns. 

22. Q. What do they say P—It says tliat by the middle 
of J une there is a sn)>ply. 

28. Q. Do they make eny arrangements for filling the 
tanks that were dug in Hissar from the Western Jumna 
Canal P—There is up water available. 

24. Q. But there is water available at certain times of 
year P-r-My whole proposal for a monsoon feeder from the 
Jumna came from that discussion with Colonel Jacob ; 
be said there pever would be enough water in the canal to 
fill the tanks. 

26. Q. How much water.do the tanks require? —It was 
.the filling of the village ponds more than the tanks ; 
the villages have no drinking water and so I suggested we 
should supplement the famine programme by digging 
channels from the Hansi Branch of the Western Jumup 
Canal. 

26. Q. How long?—Some 25 miles long. 

27. Q. What arc the contents of the tanks P—1,000 feet 
long X 600 feet wide, and with an average depth of 12 
feet. 

28. Q. Is there any harm in doing that as a famine 
work P—‘Them might be difficulty about water, 

29. Q. At certain times of the year, when they close the 
Western Jumna Canal, you might pass the water P—Yes. 

SO, Q. It has not been proposed to m.\ke these channels P 
—No, the idea dropped beqsuse I was ijold it would be 
praotically impossible'to find water. 

81. Q. Do yon know anything about the railway 
tauksP^They are all puddled artifiqially. 

32. Q. I am speaking more of those on the Hewari- 
Ferozoporeliue ?—1 think they are all puddled ; at Bhawani 
we had two tanks; and the Irrigation Depattmeut said 
we must puddle them. 

33. Q. Have they filled these tanks at Bhawani ?—No, 
the expense of puddling was too great. 

34. Q. Have you tried to let water in without pud¬ 
dling ?—No, there is pore sand at the bottom. 


Mr. a. 

DuCane 

Smithe. 

8 Nov. 01. 


WiTNSss No. 26 -Malik Mohammad Hmab Hyat 
Memo, by Witness on private Irrigation 


Khan, Tiwana, owner of private canals in the Sbahpur District Mukd. Umar 

Works other than wells in the Shahpur District. Sfjat^^an. 


Question I .—Is there any likelihood of the increase or 
decrease in the number of private osniils in districts where 
they exist?—I, being a resident of.Shahpur district, know 
only of the private canals of this district: I caqnot say 
about the eanals of the other distiicts. If there be no 
rohibitiou on the part of the Government, there is always 
ope of the development of private canals, either by the 
construction of new canals or the improvement of old ones. 

Question IT .—Have many new canals or hss any been 
constructed within the past ten yevrap— No new canal has 
been constrncted within the last ten years. There are 
following causes which have discouraged the owners and 
other persons from making any advancement towards the 
construction of canals:— 

I.—Orders of the Government prohibiting the eon- 
struetion of new canals. 

II.—Introduction of the new BjH for the management 
of .eanals, containing most strict rules against 
whiob representations have been sent by the 
owners for the consideration of the Government. 

III. —The imposition, at the new settlement of two .new 

cesses—the water advantage rates and the 
royalty rates—for the irrigated areas. 

IV. —The expression of intention by Government to 

purchase the private canals. 

V.—^The apprehongioii that at the time of both harvests 
kharif and rabi, the water of the Jhelum Canals 


will not be sufficient for the reqairemeut of 
sowings, causing great disappointment and loss 
to the cultivators. Their representations re¬ 
garding this are under the consideratiou of 
Government. 

VI,—The separation of boundaries of private canals 
from Government canals, 

VII.—The non-application of the provisions of Land, 
Acqalsition Act to private canals. 

VIII.—The passing of the Land Alienation Act, which 
prohibits the acquisition of land for a new canal 
or a part of a canal. 

Question JJL—‘Have these canals been constructed by 

D tionlar zamindars for the benefits of their tenants or by 
ieg of zamindars or tenants P—Canals of Shahpur dis¬ 
trict are of the followinE! desoription ;— 

(1) 'Belonging to a single owner. 

(2) Owned jointly by real brothers, 

(3) Owned jointly by near relatives. 

(4) Owned jointly by respectable zamindars. 

(6) Constructed by a body of ordinary zamindars. 

No canal has been constructed in this district by any 
body of tenants, but nearly every canal has been made for 
the general use of all the tenants, whether they be cultivat¬ 
ing under the owners of the canals or under other pro¬ 
prietors. 

q 2 
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Muhd. _ Question IV. —Ig the water supplied to the nou-pro* 
Umar pietors of canals, and on what rates ?—From every canal 
Hyat £han. water is given toother zamiudars on payment of one-fourth 
—— of the produce as water rate, Zamindars and tenants find 
8 Nov. 01. the following advantages in taking water from the private 

■-- canals, which they cannot get from the Government 

canals:— 

(1) They only pay in kind whether the corn be selling 
dear or cheap and thus are saved from many 
difficulties. 

(21 In times of failures of crops and heavenly calamities 
they have only to pay the nsual share of the 
actual outturn. 

(3) They can very easily irrigate their pasture lands 

for the grazing of their bullocks, 

(4) Poor zamindars and cultivators are given grain, 

seeds, and cash without interest as advances, 
which is gradually collected by easy instalments. 

Question Fi—Is it possible or advisable to encourage the 
improvement of canal works, and by what method P—It is 
most desirable and praotioable to encourage such works. 
Long ago when nobody took any interest in the matter the 
Government persuaded respectable wealthy zamindars to 
construct canals, who made them at enormous expenses 
These works proved very successful and tended to make 
cultntable a large area of land which produced no income. 
Land revenue was greatly increased and zamindars became 
prosperous. If the Government will take into favourable 


oonsideration the following points and concessions, it is 
certain that canal works will improve, and the zamindars 
will be taught a lesson of self-help, which is the chief aim 
of Government 

(1) There should be a free permission from Govern¬ 

ment for the construction of new canals or the 
improvements of old ones. 

(2) The new canal bill should be amended with regard 

to the representations submitted. 

(3) It is feared that the water of the river will decrease 

at the time of both harvests. At such times 
water should be supplied from the Government 
canals free to the irrigated lauds and on pay¬ 
ment of usual rales to uninigated Jands. 

(4) The Land Acquisition Act should provide for the 

acquisition of land for private oahals, as they are 
also for the public benefit. 

(6) The Land Alienation Act should bp go amended as to 
provide for the purchase of land op market price 
for the construction of a newoanal or the 
improvement of an old canal. The restriction 
about tribe should be relaxed in these pur¬ 
chases. 

If these proposals are taken into favourable consideration 
by the Government, the owners of the canals will be en- 
courged to make improvements, which will be the cause of 
public welfare and prosperity. 


Muhd, 

Vnar 

Byat Khan. 
8 Nov. 01. 


1. Q. (The Bresident-)—Yon are the owner of private 
canals in Shah pur?—Yes. 

3. Q, How many canals have you got thereP—Four. 

3. Q. How much irrigation is done f—I cannot say 
exactly. 

4. Q. About how much P—There are 24,000 bigbas of my 
own> besides that I give water to the zamindars. 

6. Q. You say, “the orders of Government prohibiting 
the construction of new canals are one of the causes which 
have discouraged oonstruetion of new canals P “—Yes, we 
could not make a new canal of our own accord or enlarge it: 
it would require the previous eonseat of Government. 

6. Q Was the consent of Government refused P-—It was 
not asked for. 

7. Q. You have never known consent to be refused P—No. 

8. Q. Did you make these canals yourself P—No, my 
father did. 

9. Q. Did he employ a surveyor to lay them out, or did 
he do it himself P—They didn’t know much about levels 
consequently they didn't work properly, but by chance in the 
case of these canals they did extremely well, though in the 
case' of others there were mistakes. 

10. Q. How long ago was that P—It was in 1869. 

IL Q. Yon give water to zamindars on payment : do 
you find- that they are glad to take it P—Yes, they have to 
pay in kind ; we take ^th of the produce for the water ; the 
people are glad to get it on these terms. It is also to my 
interest to give ample irrigation ; if there is not a good 
harvest we lose. We give water free to pasture lands. 


21. Q. Which is the most popular ?—If they have money 
they prefer to do it themselves ; they seldom go to bdnias. 

22. Q. Do they piefev to go to Government ?—In that 
part of the country they don’t give much takavi ; the funds 
received for takavi are given to the Thai. 

28. Q. 'Would they take money if they could get it ?— 
Yes. 

^ Q- Have you got any land upon the Jhelato Canal ?— 
Only that land on which there is one of iny own canals; 
there is a deed that if the Jhelam Canal came there I 
would have to relinquish a certain amount of land for 
the Jhelam Candl. 

25. Q. I suppose that will improve your position P—Yes, 
in the place which was not irrigated before. 

26. Q. On any of yonr other private canals would they 
get water from the Jhelam Canal P —Yes, they could if I 
applied, but the difficulty is that the canal is on the other 
side of a piarforiu cr saddle. 

27 . Q. With regard to what you say in your note, do 
you think power should be given to buy up land compul¬ 
sorily P—Yes, otherwise they cannot take the head of the 
canal to the river, aud unless they do so they cannot get 
water. 

28 Q (Mr- Higkan),)—Ilnve you pakka outlets on your 
eaiials P—Yes, on some. 

29. _ Q. The zamindars make cuts in the banks P—No. 
only in the water-courses. 

30. Q. (Mr. Ihbetson.) —These canals have been a very 
profitable business on the whole ?—Yes. 


13. Q. You have told us of the places where the system 
works well : supposing you were not inclined to take paius 
how would matters go P—Things would be bad Unless the 
canals are dug properly. 

13. Q. Is there well irrigation in your country?—Yes. 

14. Q. Are there a great number of wells P—Yes. 

16. Q, Have you got pakka heads for the canals P Yes 
three have got pakka heads and one has not. 

16. Q, Have you constructed a number of wells P—There 
have been very few made in my time. 

17. Q. How deep is the water below the surface P—Five 
yards i the water-level is rising and it is getting too damp 
for indigo and cotton. 

18. Q. Do the zamindars who take water from you build 
pakka wells too P—Yes, to mature their rabi. 

19. Q. What does a well cost there?—It used to cost 
Bs. 300. 

20. Q. Many zamindars cannot afford to pay for wells; 
do they take takavi advances ?—Not much j sometimes 
they borrow from the bania and pay interest. 


31. Q. There are other rich people in the Shahpur dis¬ 
trict ; are there not P—Yes. 

32. Q. Why are there not more canals made like yours P— 
Most of the big owners have got canals, 

38. Q. With regard to what you say as to the royalty 
rate, is it ever imposed ?—Yes. 

34 . Q. How much is it P—Four annas an acre. 

36. Q- When a man makes a canal at his own expense, is 
he net let off these rates for so many years P—I don’t know. 

36. Q. Suppose a guarantee were given that he would be 
exempted for 20 years would that not be an inducement to 
him P—Yes, no doubt: the crops are best in the first 20 
years. 

37. Q. You say, “one of the advantages of a private canal, 
is that poor zamindars anid cultivators are given grain seeds- 
and cash without interest os advances, which is gradually 
collected by easy instalments.’’ Have you much out ig 
that way P—Y es. 

38. Q. Yog recover in kind ?—Yes. 
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39. Q. Do jour tenants too ?—Yes. 

40. Q. With a generous and kind landlord that works 
admirably j bnt is there not fear that greedy landlords 
would use this as a means of getting the people into their 
debt ?—1 have not known it done in Shahpur. 


41. Q, (Mr, Wifsore.)—Yon are in favour of extending M%hd. 

private canals P—Yes. Umar 

42. Q. Do you know of any tract in Shahpur where Syat^^^an. 

you would like permission to make a canal ?—There is no « „ .. 

large iraot left; there are only small tracts left for exten- 

sion. 


Witness No. 37~Eai Bahadue Maya Das, Extra Assistant Commissioner, Ferozpur. 
I. — Memo, hy Witness on Inundation Canals in the Ferospur Bistrict. 


Sai 

Bahadur 
Mai, a Das. 


In submitting the accompanying statement showing the 
progress made by the 13 inundation canals of the Ferozpur 
district, I beg to annex herewith three statements that 
‘‘ show atf^ glance the progress made by these canals ” from 
the very beginning, and to make the following remarks. 

They only “ defect ” under the present system (in regard 
to the records of the irrigated 
(1) Dejeo B, acreage only) is fully discussed in 

my recent report (herewith) sent np through the proper 
channel to the Financial Commissioner for sanction, nis., 
the appointment of separate Canal Patwaris—extract here¬ 
with. 

I beg to say that the moat important improvement has 


(II) “IiBpiovBmente,” 


• The Bugrested name is 
‘Kingwab’. The head oC tbe 
caDal would be io Ludhiana 
dietrici. 

T. MiniiAB, 
Dtfuty Comntiidoner. 

23-10-01. 

tl am not aware there was 
uuy safferiu^. The people 
were anxious to get the 
eaual last ;ear» but there was 
no other complaint. 

T. aii&PAB, 
Tfeput^/ Commmioner, 

22'IU-Ol, 

Commission. 


already been reported on over two 
years ago in regard to a new 
canal* suggested by Mr. C. M. 
King, C.S. the then Deputy Com¬ 
missioner, and had it been eon* 
struoted as was recommended by 
that officer there would have 
been no sufieringt and no com¬ 
plaint from nearly 33 villages of 
the Moga and Zira tahsils. The 
papers have been made over to 
the Department of Sirhind Canal 
who are again going into the 
question in full detail. Probably 
they will now be laid before the 


Deputy Commiisioner. 
22-10‘01. 


Before I can suggest any other “ improvement " of 
ImproTement No. 11. fff eater importance on these canals, 

I must bring to the notice of the 
Irrigatiori Commission the following facts 

8. It has been decided by Government that a permanent 
I am glBd that Bai Maya rveir or masonry wall will soon 
Saa has meutioned this. At fae constructed right across the 
ilZfy Z Kiver Stitlej not far from the 

Goverument in the matter, junction where the two rivers, t.e,, 
Sutlej and Beas, meet. The ob- 
the Perozpur canaiB. I ject 18 to take a new large canal 
bare received a note Irom from this point tO irrigate the 
tbr amhoritiermere ^as^e area in Montgomery 

eccmto think that the con. and perhaps Other districts fur- 
dlB^i? ther down. Now 8 out of the 13 
for the State. inundation canals take oii rrom tbe 

T Mii-LAB Mow the proposed weir, 

Vefuly CemnirncL, ^11 lands oommai^ed by 

these canals (over 15,000 acres) 
*3.l0-0l. sufter very oonsiderably, for 

whereas now these canals generally irrigate from May to 
September, and thns not only the kharif crop are matured, 
but in many oases enough water is supplied for the 
cultivation of the rabi, which too is matured if there is 
even 01 dinai-y rainfall in winterer with the help of the 
wells. But after the proposed weir is finished, the 8 canals 
below that point will only run in 
, X time of very high tioods, i.e., in 

July and August, when ordinarily we have the usual rain, 
and therefore the canal irrigation during the months of 
July and August only will be scarcely^ of any use, and it 
will hardly pay to keep up the establishment on the 8 
canals and yet it would be a great pity to abandon them, 
because not only they have cost many lakhs of rupees, but 
that the people of Ferozpur, Muktsar, and Pazilka tahsils 
wilT suffer very much indeed, to say nothing of the Mamdot 
Estate, which with a gross income of 8 lakhs per annum 
depends almost entirely On its own canals which are in¬ 
cluded amOug the 8 canals above alluded to. 

Now as to the “ improvements” as regards these 8 canals^ 
I beg to say that to avoid the above disastrous result of the 
proposed weir the only remedy that I can think of is that 
a feeder channel be made by Government above ihe pro¬ 
posed weir to feed all the canals below the weir, with such 
rciiiodelUng, etc., as may be necessary in order to feed the 
other canals the junction. 


But this is a big undertaking and a regular engineering 8 Nov. OF. 
establishment will be required. Hitherto we hava managed —— 

to go on by following the simple bnt useful system estab¬ 
lished by Colonel Grey, the founder of all these canals, but 
the above improvement cannot possibly be taken in hand 
without engineering aid. 

The Perozpnr Canal Fund might contribute say Rs. 30,000 
It is useiesB to diseusB to Rs. 50,000 towards theremo- 
remedies until we know de- delling aS Suggested above, but in 

§otag'to make to™ and-. 

eely suffice to meet even halt the 
T. yiiLLiM, demand. Anyhow, even if no 
Cemmiasiotier. Government aid is anticipated, it 
* ' is quite worth while to do what 

we can to save these canals and the Mamdot Estate, which 
is very rich and can well afford to pay 8 or 3 lakhs towards 
the cost of remodelling, and it would pay the estate im¬ 
mensely in the long run, 

1 may here add that Government charge a royalty or 
water-advantage rate of 6 annas to 12 annas per ghumao 
on all the irrigated acreage and approximately get within 
one lakh of rupees annually without having paid anything 
towards the initial cost of these canals, and unless some¬ 
thing is done to save the ready made 8 of these useful 
canals it will be a great hardship for the people of three 
tahsils of this district. 

I may here add that the people who' made these canals 
at their own cost under the sanction of Government and the 
guidance of their officer and haye hitherto enjoyed the pri¬ 
vilege of taking water have certainly some right to ask for 
the above favour at the hands of Government. 

Finally, I am confident that should Government agree to 
utilize the surplus money of the Mamdot Estate in remo¬ 
delling these canals the said estate will lose nothing ; on 
the contrary, it wili be a great gain to Mamdot itself, inas¬ 
much as not only its own four canals will be saved, bnt 
that the money lent for the benefit of the other canals (that 
on the property of the abnoshes of this district) will be easily 
recovered with a small interest, say 5 per cent., in the same 
way as was the case when in 1897 the District Board had 
lent over Rs. 46,000 for the widening and extension of the 
Aghawali, the great success of which scheme now speaks for 
itself. The District Board had, however, charged no inter¬ 
est, and Mamdot might or might not do so. Anyhow this 
is a matter of gmall detail. 

It has been suggested by the Engineering Department, I 
am told, that the people of the Ferozpur Inundation Canals 
have only to deepen them and take the water-supply further 
down, where it will irrigate (new) land, lothis I beg to 
reply that apart from the great drawback, as explained in 
paragraph 2, page 1 of this note. The mere deepening of 
the existing canal beds will most certainly deprive a con¬ 
siderably large area of its usual water-supply for the first 
20 miles approximately. Moreover, all these canals are 
confined to the Ferozpur district, where the people gave 
their land free of charge for mutual good, and if, as suggested 
above, we were to deepen the canals, we may have to go 
beyond this district further down in order to utilize the 
supply produced by a much lower proposed bed of the canal, 
which arrangement is neither profitable to the people of 
this district nor practicable from our point of view. 

Statement of progress on the 13 Inundation Canals of 
Ferozepur Diatriet abstracted from three statements 
vihioh accompanied witness' memo. 

Ks. 

Cost of original work, 1874-i901 9,33 249 

Cost of silt clearance and establishment 15,88,765 

Total expenditure . 25,22,014 
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Statement of progress on the 13 fnundation Canals of Ferozepore District alstraoied from three statements which 

accompanied witness' memo, —contd. 


Total ar. a irrigattd 3875 to 1901 
Area irrigated 1891-92 . 

„ „ 1892-93 . 

„ „ 1893-94 . 

„ „ 1894-96 . 

5 , „ 1895-96 . 

„ „ 1896 97 . 

„ „ 1897-98 . 

„ „ 1898-99 . 

j, ,, 1899-CO • - 

„ „ 1900-01 . 


Acres. 

2,635,402 

123,397 

168,056 

138,949 

128,667 

66,107 

84,637 

162.944 

161,247 

188i662 

•260,861 


.11.—Extract from a Beport by Bai Bahadur Maya Das, Extra Assistant Commissioner, in charge Inundation 
Canals, Ferozpur, to the Deputy Commissioner, Eeroxepore, dated the 2nd August 1901, 


With reference to Commiwioner’s No. 2626, dated 13th 
July 1901,1 beg to report as follows : — 

2. Under the present system the Revenue Patwari is re¬ 
quired to perform the following duties in connection with 
the area, irrigated by the 13 inundation canals of the 
Fei'ozepore district: — 

Firstly, as soon as the kharif girdawari is 
finished {October and November) the 
Patwari is to submit at once through 
the Tashildav the “fard tanazah" (list 
of the irrigated area in dispute) to the 
Extra Assistant Commissioner in charge 
of irrigation. 

■Secondly, simnltaneously with the above the Pat- 
wari is to distribute to the abnoshes con* 
cerned their parckas of the area irri¬ 
gated. This is necessary because it is but 
fair to the irrigator that he should hnow 
there and then (if the Patwari has 
recorded any area as irrigated), and be 
allowed every opportunity to raise any 
objections he may have thereto; and S 
the Patwari gives him the pdreha the irti- 
gator can, if he really has a grievance, at 
once go to the Superintendent of Irriga¬ 
tion, who forthwith starts an enquiry to 
be made on spot. 

Thirdly, to prepare separate hhatauni for each 
village of the area irrigated, and submit 
to the Extra Assistant Commissioner in 
charge by the 16th of November. 

Fourthly, when the raSi girdawari'le finished 
(end of March) the Patwari is to submit 
a fard or list of all such areas as were 
recorded taraddadi nahri during the 
kharif girdawari (in October and No¬ 
vember) when the canal water in some 
places is not quite dried up, but it is 
expected that eventually the zemindar 
as usual will bring it under cultivation 
later on and yet for some reason or other 
it has remained khali (without any culti¬ 
vation) in both harvests, and all canal 
charges on such area are of course to he 
remitted after it has been ascertained 
by local enquiry that the Patwari’s 
records in this respect are oorieot. 

3. Now as to the-fir.st duty of the Patwari, hardly and 
fard tanazah are received in November ; but most of them 
come in January and Pebrnary, and several Patwaris wait 
until March and April, The result is that, while the cases 
of area in dispute ought to be disposed of before the 16th 
December (ititfe Eule XI), they linger on until the month 
of May and sometime even later still. Moreover, the 
Patwaris not only send their fard late, but send them so 
irregularly that often the Canal Tahsildar has to go to the 
same Village two or three times over again, when (in May 
and June) he is also waited elsewhere in checking the 
accounts of the Canal Darogah in connection with the 
earthworks of silt clearance and other repairs approaching 
completion. Another great hardship to the abnesh (irri¬ 
gator) concerned is that the/iirc? tanazah is submitted 
very late by tbe Patwari the disputes as to the irrigated 
acreage must necessarily be disposed of too late to allow the 
abnash concerned the due credit for the area remitted dur¬ 
ing the same year, and the result is that the irrigator has 


to wait until the next season, and as it often happens that 
■many abnosh and land-holders sublet annually their land 
on certain terms, one of which is that the assami or tenant 
is to pay the canal charges, and it is as likely as not that 
another ’’assami" may take the land in question for the 
next year and thus the man who ought to have been credited 
with the remission suffers this loss for no fault of his, be¬ 
cause unless the land owner gets credit for h\s remission in 
time, he is not likely to repay to his former assami who has 
left the land. 

4. In regard to the second duty of the Patwari, it is note¬ 
worthy that the parchas of the area in dispute that should 
he distributed to the abnosh concerned before the 15th 
November are not given to the latter until March and April 
and even later; the ignorant zemindar who is at the mercy 
of the Patwari dare not complain too loudly, although 1 
have frequently made enquiries at tbe request of several 
zemindars why the parcha was not given to him, but the 
result of this enquiry invariably is that the Patwari ootnes 
off more often victorious than the zemindar. Moreover, 
when the Patwari for reasons of hia own does not inform 
the zemindar concerned which of his land he (the Patwari) 
has recorded as irrigated (very few, if any, of the zemiu- 
•dars accompany the Patwari when the latter is doing his 
“girdawari ’’) the.o6»o»A having reoeived no parcha from 
the Patwari believes that all is well as ,regards his land, 
until all ('f a sudden when some months after the records 
,are completed and canal charge is allotted and naw; irri¬ 
gation has begun (in June) the Tahsildar demands the 
canal dues for the past season. Then the eyes of the 
Trrigator are opened, but opened too late. The crops are 
cut and removed and new. irrigation is then going on, and 
it is almost impossible to dispose of thescase eotreotly even 
by local enquiry. 

6. Again, the Revenue PatWuri often omits to date the 
parcha or antedates it in order to protect himself from tbe 
accusation of having given the parcha too late. More¬ 
over, in several cases it has noticed that the Patwari has 
recorded the area irrigated by one person in quite an¬ 
other man’s name (and the parcha is. purposely given too 
late in order to make the enquiry hopeless), and the wrong 
man who has been charged with canal dues for nothing finds 
it very hard to extricate himself from the Patwari’s met 
so cunningly spread. The Canal authorities can only in¬ 
vestigate the case of area in dispute thoroughly when;the 
parcha is given in time and the party concerned applies in 
due course. 

6. With regard to the third duty of the Patwari, I beg 
to say that, while the canal khataunis are due by 16th 
November it only commenoes to come in in January and are 
leisurely submitted until the end of March, often in April. 
But this year the Patwaris have exhausted my patience 
by sending some of their khataunis as late as May and 
June and a few have even surpassed alhprevious records Of 
delay (in spite of constautfreminders to tne Tahsildars and 
frequent complaints made by me to the Deputy Commis¬ 
sioner) by submitting their khataunis of the past year 
now in July when the new irrigation is in full swing, 
and I believe two khataunis of the Perozepnre tahsil 
are still wanting. The u.ost serious trouble that is oansed 
by this extraordinary delay is that we cannot urakea correct 
estimate of the quantity of silt clearance that the abnosh 
concerned has to perform according to the area,irri¬ 
gated by him during the past eesaon, and this estinaate or 
budget called dak bandi hne to be prepared in January i,n 
order to enable the Canal Department to start the earth¬ 
works in time ; and unless we do so, we cannot possibly 
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open the canal in dne season. The result is that our appro- 
xiihation of the irrigated acreage each abnosh is (in oases 
in which ths khatawnis have come much too late) forined 
more or less on a wrong data. 

7. Moreover, the too late hhataunis is also responsible 
for starting the work of silt clearance too late (April or 
even May) when the zemindar is too busy with his crops, 
and not only he' is not then available to do his quota of silt 
clearance, tht hand labour is then veiry scarce, as the 
zamindiir pays in kind for o'nttihg crops when ah able- 
bodied man can often earn 12 ahnas pef diem and: he will 
naturallv not care to go to the canal works to earn less 
than half of that amount; we are therefore, often obliged 
to raise the rates reluctantly at the end of season to finish 
the silt olearence before it is too late, and all this means 
higher oharges for silt clearance that has to be paid by the 
ahnosh. This submission of hhataunis by the fatwari so 
late as described above tells on all concerned, jet there is 
another (seriotis) difficulty in starting the earthworks late. 
Most of the heaviest silt clearance is neaf the head of the 
eahai where it tSkes off from the river, arid during the 
month of April and May when we are trying hard to finish 
off the digging near the canal head close to the river the 
water springs np in the canal bed by percolation, and it is 
often I to l feet deep and at times it is so difficult (almost 
impossible) to cleat the silt under water that we are 
compelled to leave it alone, which means a loss in the 
disoliarge, and, therefore, less irrigated acreage. Having 
esplained some of the serious diffloulties we have to 
contend with in dealing with the Reveune PatWari, 1 
must add in fairness to him that his own revenne work 
is good deal heavy, md he naturally considers (like soffie 
of the Tahsildars) that the canal parehda are not of much 
consequence, and that they may wait, and when at the nick 
of time there is here and cry for the hhataunis, ihafari 
tanazah, and the parckas, and the Tahsildar reooives 
Stringent orders to send np the hhataunis sharp, then the 
papers are hurriedly prepared and are often wrong and have 
to be returned for correction, e.g.i delay after delay takes 
place, and you can imagine how handicapped the Canal 
department’ is under such oiroamstanoBs, 

8. But how is the evil to he remedied is the question 
which is mote important than the deteotlon thereof. The 
remedy that 1 beg to propose is as follows. 

8. We must have separate Canal Patwarls, and as there 
will be DO additional expense (wbioh 1 will explain bere- 
after), the proposed change will, ! am confident, be more 
than justified. 

lO, First of all as the canal papers will be prepared in 
good time and correctly by the Canal Patwaris the ahnosh 
will be duly satisfied because his troubles above alluded to 
will be really minimised. Again, under the present system 
only the Mirab ( water distributor) appointed from among 
the leading men in groups of villages has perhaps too 
much to do with the distribution of the canal water, and is 
often tempted to favour his rntal relations and friends at 
the cost of his distant neighbours ; and the Canal Darogah 
with bis Assistant has to devote all his limb and attention 
in looking after the canal embankments and general pro¬ 
gress of irrigation, and has thus hardly time for going 
into details as fegrds far distribution of water for each 
village and each Patti, and so on. But tbe Canal Patwari, 
if appomted, will be able to record the skwdkai' to show 
the progress of irrigation in detail within' his citcle, This 
shudho/t* was ordered by Coloitel Wrioe, late Pinahcial 
Gommls^oDer, in the eighties, but it has for obvious 
reasons remaiud a dead' letter more or? leas, and n >w if the 
shudhar was prepared as tbe irrigation is progressing 
there need be no mistake thereafter in preparing the canal 
hhataunis accurately, beeause when not otherwise engaged 


the Canal Patwari can well afford to visit each village once Mai 
or twice a week when the irrigation is in progress and the Bahadui’ 
Canal Darogah. the Cans! Naib Thahsildar and the Canal Mla^a Das. 
Tahsildar and the Superintendent of Irrigation can all 
check the “shudhar" as they go round and thus avoid S Nov. 01. 
almost all future disputes as regards irrigation. 

11. Later on when the canal irrigation ceases in Sep¬ 
tember and October the Canal Patwari can at once take 
the “ girdawari" in hand and prepare the irrigation 
hh'atduni in good time and distribute the purchas to tbe 
ahnosh and send in the ford tanazah to the head quarters. 

This arrangement, if adopted, will enable ns to prepare the 
dah bandi (Canal Budget) in December or January and to 
start work on a correct data and in good time. Under the 
present system we have an Assistant Darogah on each canal 
except on the two largest canals where two Darogahs (ih- 
stdad of one is requii*ed). Vfe have alsfi a “ cunya saz " 
and sometime two on each canal The duty of the gunya 
taz is that he chocks the digging of each gang of labourers 
by means of A plumb by starting it from the nearest bench 
mark (we have 16 pahka bench mark in each mile), because 
the only Canal Surveyor and Overseer that we have for 
the 13 canals has to go everywhere between the Ludhiana 
district on one side and the Bahawalpnr border on the 
other, and as the work is finished by each gang it won’t 
do to make then wait until the Surveyor comes round, so 
the gunya saz satisfied himself with bis prlump that the 
silt clearance is correctly done and then the gangs of 
labourers are paid off and discharged. It would be inters 
eating to note here that before we employed those gunya. 

tbe labourers used to pull up the Surveyor’s pegs so 
cunningly above the proposed bed of the canal to save a 
few inches of digging that it was difficult with the naked 
eye to detect the fraud ; but now the gunya saz checks the 
work as above, and he is responsible to the Surveyor if the 
work is wrong. 

At the same time no labourer is made to wait idly before 
the surveyor con come round. 

12, Now if we have properly qualified Canal Patwaris 
we need have rio Assittant or Naib Darogahs a'nd no gunya 
sazes eitherj for when the silt clearance is going on in tae 
cpld weather the Patwari who hAs nothing else tc do at 
that time of the year may well be usefully employed on 
this work, 

18. Bat the Canal Patwari must be qualified as 
follows !— 

(1) Correct mspping of fields and well versed in 

‘ milan ’ identifying fields on spot, 

(2) Good knowledge of fields of various shapes, and 

how to calculate their area. 

(3) Prepares hhataunis coi'reolly from hhasra. 

(4) Sufficient knowledge of arithmetic. 

(6) To write in the vernacular and figures in 

English neatly. 

(6) ' To use the ‘ gunya ’ (plumb 1 correctly. 

(7) To measure up the silt deposited in the oanal, 

and to calculate the cubic contents of all 

earthworks. 

(8) Last, but not least, to be hardworking and of 

active hwbita 

14. Before appointing thelii all the candidates for tlie 
post of the Canal Patwaris should be thoronghiy exa¬ 
mined under a regular system sanctioned by GOvernwenfi 
and I have liftlB doubts that many a P.A. or even B A. 
failed that wander aimlessly here, there and everywhere' 
would he available for this useful work and in time 6o 
promoted to Canal Darogahs, Naib Tahsildai'a- aild so on. 


1. Q. (The President)—You are'Extra Assistant Com¬ 
missioner in Ftrozp're ?—Yes. 

2 Q. Yon have charge of the Ferozepore Inundation 
Canals P—Yes ; 1 am one of the disciples of Colonel Grey. 

3. Q. "Were canals begun at that time P—I was Tahsildar 
when the canals were d'lg in 1875-76-77 under the super¬ 
vision and guidance of toloholGrey. I afterwards came to 
Lahore. When he reiurned from furlough I was placed 
in charge by special sanction of Government of India in 
April 1881. 'We started with 70,000 eeie's A year And now 
me have come'to 3 lakhs a year, 

4, Q. Yon say, “ the only defect in the preseiit system is 
fully disessed in my recent report?”—Yes, a copy of the 


report is attached to my memorandum. After writing my 
report one thing has occurred to me : I think it is a defect 
in irrigation ; the people have taken so much to rice culti¬ 
vation that it has deteriorated the land : we have even 
failed to discoufage it by charging double rates. I would 
like to see this rise irrigation stopped first, 

6. Q. You are unhappy, about the prospects of these 
Canals P—Yes, now I see there is a prospect of damming 
tbe river : the few canals above that point will be benefited, 
but those below it (a larger number) will suffer ; we have 
already suffered on account of the Sirhind Canal; we lose 16 
days at the beginhitig and 16 days at the end, I think it 
most essential that these canals should not suffer. 
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6. Q. What is the Mamdot Estate P—It is an estate under 
Bahadur the Court of Wards—a belt of land, 10 miles long and 85 

Mam Das “'1®® broad. We treat Mamdot just like any other body of 
■___ ’ irrigators, i.e., they pay the bachh or establishment rate and 

a Nov! 01. do their quota of silt clearance, etc., according to the irri- 
' gated acreage. 

7. Q. What is the arrangement on these canals P~-Snppoae 
a man has irrigated 10 acres, and on his land the silt depo¬ 
sited is 20 cubic feet, we distribute the oubical contents of 
the silt on the area irrigated ; we tell each zemindar so much 
of yoiir area has been irrigated, accurdingly you have to dig 
so much silt and similarly we distribute the expenses of 
the establishment on the area irrigated. 

8. Q. Is the silt clearance done by the people themselves ; 
is it chher P—We call it dak homdi, I condemn the use of 
the word chher. Chher means that a certain number of men 
assist in doing joint work. Our system is to allot a fixed 
task to each. If a man fails he pays doable. 

9. Q. If a man did not wish to dig and said here is 
Es. 20 instead, would you take it?—Yes. Now-a-days a 
man often does that. We do not charge him double if he 
pays at once. 

10. Q. What is the establishment P—I am at the head ; 
acting as Superintendent, I have general control oyer both 
canals and Mamdot. 1 have an overseer also besides the 
Assistant Superintendent and the Canal Tahsildar. 

11. Q- Now your system was began in very exceptional 
circumstances ; Colonel Grey devoted a great deal of time to 
it and so have yon. Could you reproduce a system like that 
elsewhere P—No. 

12. Q. What does a man pay you for his water ?—He 
pays only the cost of the extra establishment at about four 


annss per acre. 

13. Q {Mr. Eajaratna )—With regard to what you gay 
as to the discouragement of paddy, what is your rate for 
paddy P—Government charges Ee. 0-12 per acre. I charge 
about Es. 1-8, i,e., double charge including the establish¬ 
ment rate and silt clearance. 

14. Q. Why do yon wish to discourage rice cultiva¬ 
tion P—Because I think it not only deteriorates the land but 
it deteriorates the men. We Punjabis are chappati> 
munohers and have always been soldiers. If we take to 
eating soft rice our hearts also will become soft, 

16. Q. Does your paddy require constant irrigation P— 
Yes, at least for three months, the thing is a loss as very 
often it is not half ripe by the time our canals atop; it is 
only green fodder and this the people out down and sell in 
the bazaar. 

16. Q. What is the proportion of the outturn as com¬ 
pared with other crops ?—^It varies ; if it is a good crop it 
may be worth Es. BO an acre, if it is bad it is not worth fifty 
annas ; for ohari ovjudr a man will get Es. 26 an acre, but 
that will be sure. 

17. Q. If you have no remission for failure of rice crop 
will that check it?—Giving no remission would check it. 
This cultivation is a great temptation to the zemindar; if 
his rice crop fails he sells the fodder, ploughs up the ground, 
and sows gram which produces Es. 15 an acre, and as there 
is no charge of any kind on such crop the zemindar is 
tempted to run the risk, f.e., if the rice crop is matured, as 
it sometimes is, then he gets his Es. 40 to Bs. 60 per acre, 
and if it falls, the cultivator utilises the green rice as fodder 
and cultivates rabi on the same moisture with the help of 
well irrigation and has nothing to pay. 


Bai 

Bahadur 

Cangaram. 

8 Nov. 01. 


Witness No. 28.— Kai Bahaduk Ganoa Eam, Executive Engineer, Lahore. 

Memo, of points on which Witness offered evid‘-nce. 

First,—A cheap and efficient method of bmlding irrigation wells. 


In 1891 Eai Bahadur Gnnga Eam obtained a patent for 
a cheap method of' building Irrigation wells by tho use of 
dove-tailed interlocking bricks, as per plan enclosed. A 
model will be shown to the Commission. Several wells have 
been constructed on this plan. There are four in Lahore, 
and one of them daily worked by Persian wheel. Another 
is now being sunk at the Aitchison College. 

While the wells oonstruoted on this system have proved per¬ 
fectly successful barring one or two in out-stations, where 
bad bricks were used for want of supervision, the patentee 
has dropped bis patent because he found by practical ex¬ 
perience that it was beyond the capacity of zemindars and 
ordinary brick-moulders to successfully mould such bricks 

He has, however, invented a simpler kind of brick which 
will do just as well, and for which he has applied for a 
fresh patent. The model of this new method will be shown 
to the Commission. A well on this system has been suc¬ 
cessfully sunk in Hansi. 


Rai Bahadur Gangs Ram is of opinion that the only way 
to encourage the sinUng of wells is for Government to 
undertake their construction, and his system offers a cheap 
method. 

Sbconp, 

Eal Bahadur Ganga Ram has made a special study of 
lifting water by mechanical appliances, and is of opinion 
that the inundation canals, which generally fail in bad 
years when crops raised on such oanajs foil to come to 
maturity often for want of one watering only, could be 
rendered as useful as perennial canals if they had steam- 
pumping installation at the head works, or witliin, say, half 
a mile of the bead, wherever a suitable site conld he found. 
Eai Bahadur Ganga Eam can furnish oalcnlations to show 
the initial cost as well as the oi'st of future working of 
such pumping works. In the very worst years, inundation 
canals fail for the fall of water level in the river, yet, as a 
rule, there will be enough water found in the river to feed 
the pumps. 


1. Q. (The President .)—You are an Executive Engineer 
in the Public W orks Department P—Yes. 

2. Q. How long have you been in Lahore P—For the last 
thirteen years. 

3. Q. Have you had any experience in the Irrigation 
Department at all ?—No. 

4. Q. Have you had any famine experience ?—No. 

6. Q. You have, I understand, a patent for a cheap method 


of digging wells. This is a matter outside our reference. 
If there is a cheap way of building wells we shall of ooure 
be glad to hear it, and if it is successful no doubt it will bs 
availed of. For bow much would you build a well 30 feet 
deep ?— Exactly half what it would cost now. 

6. Q. You have also been turning your attention to 
water-lifting machinery P—Yes. (Witness read out figures 
from a memorandum be had prepared, a copy of which he 
promised to send to the Commissiun.) 


EIGHTH DAY. 


Delhi, 11th November 1901. 


Mr.J.M. Witness No. 29.—Mr. J. M. Gammon, Chief Engineer and Secretary, Buildings and Eoads Branch, Punjab. 
Campion. Note on the tanks dug during the famine of 1899-1900. 

11 Nov. 01. I personally visited every one of these tanks during the fbe following points;— 

famine time of 1899-1900, and selected the site for most Of (a) Situated on a drainage line always, and seme within 

them. The sites were all carefully selected with regard to reach of a canal channel. 
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[b) Situated within a bir of some good grazing ground 
for easy oonTenienca of the cattle of 3 or 4 
villages. 

Before these tanks were started sorne 6 to 8 trial pits were 
dug on the site, 18 to 22 feet deep, to decide on depth to go 
in making certain of the water-holding conditions of the 
soil. Each one of these tanks was well situated with regard 
to water-holding conditions; so I do not anticipate any diffi* 


1. Q. (The President). —You are Chief Engineer of the 
Hoads and Buildings Branch in the Punjab P—Yes. 

2. Q. How long have you been in that capacity ?—Nearly 
two years. 

3. Q. Where were you before ?—I was Executive En¬ 
gineer, Umballa, and afterwards Superintending Engineer, 
2nd Circle. 1 have been in this circle nearly 11 years. 

4. Q. You have had charge of famine works P —Twice. 

5. Q. What was the arrangement of the programme of 
works P—In the first famine—the one of 1897-98—we had 
not a complete programme. We then set to work and made 
one out. 

6. Q. Not until the famine was upon you ?—No, we had 
some idea of works ; principally roads. 

7. Q. Then action had not been taken upon the Report of 
the Eamine Commission of 1878-79, which recommended 
that programmes should be made out p—I cannot say 
without reference to records. 

8. Q. The famine was upon you and you comtnenced 
roads ?~Yes, we had principally roads j there were also a 
few small village tanks, and we did a part of the Delhi-Agia 
Kail way, 

9. Q. Then it was after that famine that you prepared 
your programme P—During the famine we started making 
estimates and more complete programmes to help us if 
famine had not ceased. 

10. Q. At the second famine had yon the programme 
pretty well in hand P—Yes, very well in hand. 

11. Q. I have your Note in which you mention a great 
number of viHege tanks that yon constructed P—That was 
in the famine of 1900-01. 

12. Q. With your experience what do yon say is the best 
class of famine work ?-For economy, good discipline and 
good management, there is nothing better than a large 
tank; although we were fixed to 6,000 on a tank, we 
have run up to 12,000 souls. 

13. Q. Was there any difficulty about getting land for the 
tanks?—None ; in one instance we had to pay ; each tank 
was selected with regard to its position for drainage. 

14. Q. Have these works been completed ?—More or 
less ; some of the tanks have not been taken to their full 
depth. 

15. Q. Then I have this compilation : this is, I under¬ 
stand, your programme since the famine P—Yes, that will 
be increased after we have completed our investigation of 
further work that may be added ; this programme has 
been accepted by Government for the present. 

16. Q. The technical part is done by your Department ; 
do the Revenue officers go through it P—The Executive 
Engineer submits it to the Deputy Commissioner, who 
submits it to the Superintending Engineer ; it then goes to 
the Commissioner and he finally disposes of it. 

17. Q. It is the joint work of the two Departments ?— 
Yes, 

18. Q. There must, I suppose, be a limit to village 
tanks P“-Yes. 

19. Q, Was any effort made to puddle the tanks ?— 
No, the' tanks were carefully selected by trial pits for water- 
holding soil ; we put iu trial pits of ‘25 feet and the tank 
was left to puddle itself. 

20. Q. What do you think of road works as famine 
works P—I should not try them at all unless tliere is a 12, 16 
or 18-foot height of embankment. 

21. Q. (Mr. Bigham ).—Are there any works in yonr 
iiew^ programme in connection with canals which should be 
carried out by the Irrigation Department, for instance outs 
off P—There are one or two : such as the Harlpur Cut 
on the Western Jumna Canal in the Umballa District 

22. Q. Is the Irrigation Department consulted about 
works that might be included iu the programme ?—Yes. 


culty in this respect when there is a good rainfall. There 
is no doubt that as these tanks fill, and gradually leak, 
they will materially help the sub-soil water-supply, in wells, 
of the locality. 

They can, of course, be used for irrigating with Jalas. 
They must in time be of value to the people of the locality 
and always be a stand-bye for village famine relief works, 
as they can be extended or cleared of silt; they cannot be 
silted up entirely, or even moderately.' 


23. Q. With regard to tlie tanks that you have made in 
the Hissar District, Would it be possible to connect any of 
them with the Western Jnrana or other canal ?—Yes. 

24. Q. Some of the tanks are 20 miles off I suppose P — 
Yes, many in the south-west of Hissar; some arc quite 
beyond canal reach. 

25. Q. Are there any works in coniieetion with theMar- 
kanda scheme that have been put in the programme P—No, 
that has to be investigated ; we know a good deal from pre¬ 
vious surveys. 

26. Q. You are not likely to want relief works in that 
part ?—No. 

27. Q. Were there none in the last famine P—None. 

28. Q. Have yon not dug big tanka at Bhawani for 
water P—Yes, these tanks were made as a part of the water¬ 
works supply scheme. 

29. Q. Could not you employ relief labour in puddling 
them P—No, on account of the scarcity of water. 

30. Q. These new’tanka are not in the vicinity of the 
villages P— They are not far ; no village was further than 
three miles from any of our tanks. 

81' Q. They won’t be of mneh use at that distance off ?— 
They will be useful for cattle. 

32. Q. Did you enlarge any of the existing village 
tanks ?—In the first famine we did ; in the second famine 
it was done under the Civil officers. 

33. Q. (Mr. Bajaratna).—kxe these tanks capable of 
irrigating any large area?—The tanks when completed 
could hold 10 millions cubic feet of v^eXer—jalars can be 
worked along the edge, 

34. Q. (J7(e Their primary purpose is not 

irrigation P—No ; they are for cattle drinking purposes. 

36. Q. (Mr, Bajaratna ).—You say puddling was dis¬ 
pensed with—Could that have been done if the works 
had been constructed in ordinary years P—I don’t think so ; 
they will after a time puddle themselves : the cost of 
puddling would be too great. 

36. Q. Did you try breaking of metal for roads?—We 
tried it in the first famine, but it was not successful; iu 
collecting kunknr it was difficult to set a task owing to the 
varying depth of the kunkur ; that disturbed onr arrange¬ 
ments in regard to task and discipline ; the whole work 
consisted of quarrying, if you could fix the depth of the 
kunkur you could make a good task of it; iu any selected 
area yon won’t find kunkur the same depth throughout 
from the surface or the same thickness. 

37. Q. (Mr- Ibbetson). —You say that in the first famine 
you had no programme of works. Were not returns 
prepared of people provided for P—As soon as we knew that 
the famine was coming we searched for projects and made 
out a list of these gradually—at the same time as the famine 
was going on we were hunting up all projects and estimates. 

38. Q. Can yon say why, in spite of the Code, no pro¬ 
gramme was made out; to what do you attribute the fact 
tliat there was no programme ?—There may have been pro¬ 
grammes. I cannot say for certain without a reference to 
records. 

39. Q. You didn’t find them of much help; theywete 
insufficient ?—Yes, we were going on with further projects 
and making estimates from the very beginning of the 
famine. 

40. Q You have a new programme herein which you 
show how many thousand men have been provided for and for 
how long in each district; would it not be useful lo take the 
actuals of the last famine and put them in for comparison ? 
—Yes, it would be better: we had a percentage for the last 
famine of the population of each district. 

41. Q. How are you to know how this programme will 
tnrn out nukes you have some check of that sort P —'We 
have figures to show what was the maximum percentage 
that came cn to works then. 

E 


Mr.J.M. 

Campion. 

11 Nov. 01. 
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Mr. J. M. Have they been compared with these figures ?— 

Campion'. Ho, we'have only a percentage recorded. 

- 43. Q. Is it not vm'y important to compare the figures 

11 Nov. 01. in order to ensure that your maximum is sufficient P —Yes. 

44. Q. You say your programme will be increased when 
you have finished your investigation ; what investigation is 
that P —With regard to any better works or more works that 
we can put iu to this last programme. 

46. Q, Have you men out making an enquiry P —Yes, 
in every Circle. 

46. Q. Are they special men ?—No. 

47. Q. How long will the work take?—^Two or three 
years. 

48. Q. Will that include village works P—No. 

49. Q. It will take two or three years to finish this 
programme for Public Works only ?—Yes, we have quite 
a number of projettsat present in hand. 

50. Q. Does that two or three years provide for the com¬ 
pletion of the schemes or merely a survey of the country P — 
I think the schemes will be completed. 


the projects are ready and copies will be given to the 
officers concerned. 

58. Q. What about the works on the border of a district ? 
—We would show such works in the estimate of the 
district in which they are located ; that would be shown on 
the map and left to the Civil officers to decide which district 
should take it up. 

59. Q. In Eohtak and Hissar you have the greatest 
difficulty in finding works P —Yes, there is nothing except 
these tanks and a few roads. 

60. Q. The drainage works in the Markanda are at a 
reasonable distance from Sohtak ; could you not take people 
there P—Yes. 

61. Q. As regards village works there are an enormous 
number in the programmes ; there is no doubt th«t village 
works will assume greater importance in future famines 
than iu the past ; has any sort of examination been made of 
these works ?—Yes, we have examined them. 

62. Q. For instance, have you sunk trial pits P—Yes. 

63. Q. And whatever is necessary is being done or has 
been done ?—Yes. 


Mr. K. J. 
Maynard. 


51. Q. (Mr. Ibbetson ).—Would it include the sinking 
of trial pits to test the locality for the suitability of a 
tank F—Yes. 

62. Q. You say kunkur-qnarrying is not a suitable 
famine relief work. In Bohtak provision of that sort is 
included (Teferiing to programme)?—I have submitted the 
question to His Honour the Lieutenant-Governor ; I think 
kunkur-quarrying and stone-breaking cau neither of them be 
carried on economically. 

53. Q. I suppose these were included because you had 
difficulty in finding other suitable work P—Yes. 

54. Q. Have you a map showing the distribution of these 
works P —Yes. 

55. Q, Supposing you show in your programme works 
sufficient to employ 10,000 men for six months—what 
security there is that they are distributed fairly well all 
over the district P—The Civil officers will see to that. 

66. Q. Yon show them on the map to enable that to be 
checked P—Yes. 

ST> Q. Is the map printed P—It will be published when 
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64. Q. You think that these investigations will take 
two or three years ?—Perhaps they will be done in less time 
if a special e.stablishment is put on ; it depends upon the 
ordinary works of the Province ; if it was in my power I 
should have it done in 18 months. 

65. Q. What sort of special establishment would be 
necessary P—To each district I should put on two or tlrree 
surveyors, a draftsman, an ordinary District Engineer and 
a man who could level and survey, all working under the Exe¬ 
cutive Engineer of the Division. 

66. Q. What would be about the cost ?—I should give an 
Engineer Rs. 850 a month, three surveyors Es. 60 each and 
there would be Rs. 60 for khalassis i something like Es. 600 
or Rs. 700 a month iu each district. 

67. Q. Would all these works be constructed in the ordi¬ 
nary course P—No, they would not be done in the ordinary 
course, 

08. Q. A great part of your programme will- stand 
until the next famine P—Yes. 

69. Q. You would not want to keep the special estab- 
lislimont permanently ?—No, certainly not. 


I.C.S., Deputy Commissioner, Dmballa. 
Works in the JJmbaUa District. 


llNov. 01. 1 . The Umballa District occupies about 1,700 square miles permnnently fnv the irrigation of more than one-aeveuth 

“ of the plains between the Sutlej and the Jumna, together nt a pinch, double the service done, unless disease 

with nearly lOO square miles of hill country (the Morni or fodder famine undermines the strength of the bullocks, 

tract) and some of the southern slopes and valleys of the Outside these areas wells provide for not more than 1 or 2 

lower hills. Roughly, the plain portion of it is a sub- cent, of the cultivation, and outs from the hill streams 

montane strip, 70 miles long by 20 wide, with a conti- and irrigation by a simple process from tanks and depres- 
nnation (the Dmhalla Tahsil) projecting out of thesubmon- sions, for a rather stmiller amount. The empty hill streams 

tane area in a south-westerly direction. Beside the Sutlej furnish an unexpected resource in times of drought. In 

and Jnmna, it is watered by four practically perennial nnd near their bourses is a perennial, though small, supply 

streams (the Sivsa, the Ghaggar, the Markanda and the of moisture : and in the year 1899-1900, when all the up- 

Som', and is crossed by a large number of hill torrents, the lands were brown with drought, the valley of each stream 

beds of which are empty except after rain. The average was a narrow strip of green-growing crops without watering, 

rainfall varies from 40 inches under the hills to 25 inches at bordered on either side by a small area in which cultivation 

the point furthest from them, but is irregular and capri- was possible with the aid of shallow pits worked by hand 

oioua, and very frequently does not suffice for the growth of levers. Fourteen thousand such wells were sunk, 

rice in the hard clay tracts where this crop is the staple. The gave a supply (somewhat inadequate, it is true) to about 

district is almost equally subject to flood and to drought, 7,000 acres of cultivation. In these two ways the hill 

and in the present season revenue is likely to be .suspended streams protect perhaps 20,000 acres, and a large proportion 

for the former cause in the Jumna Valley and for the latter of the suh-montane villages enjoy a'share iu this sipall 
cause in the tract furthest from the hills, and in the autumn advantage. 

of 1900 some of tlie villages which had not yet recovered g. A.long the whole length of the district, next below the 
from the drought were much injured by flood. Of its total hills, lies a strip of broken land, widening towards the 
area of 1,834 square miles, 1,164 are cultivated. Serious south-east, scarred with ravines and sometimes strewn with 
dfongbt is SO i'ai ’0 in the STib-montane area that two-fifths of stones* In this tract the water flows off the fields with 
the district are technically classified ms secure; and the great rapidity, and the unevenness of the country is pro- 

liistory of the two scarcities in 1806-97 and 1899-1900 hibitive of aystenintic irrigation, except by an occasional 

appears to show that famine of a widespread character need from a stream* while the water level is sometimes from 
not be apprehended anywhere, to 100 feet below the surfaoe. In portions of this tract 

2. Of a total cultivated area of 750,000 acres (giving 1 where the soil is of a suitable character the levelling and 
acre per head, if the population of the Cantonments be ex- embankment of the fields is a good investment for labour, 
eluded) about 100,000 acres are secured from drought by and something has been done iu this direction by the more 
the six streams already mentioned, together with the West- industrious tribes. Beyond is a smoother country, increas- 
ern Jumna Canal (which gives water to 2,500 acres only), ingly level and, up to a certain point, tending to increase 

The Siihind Canal (which also has its head works within the in fertility in proportion to its distance from the hills. The 

district) furnishes no irrigation. In the remaining ti50,000 original soil of the district seems to have been a hard iron 

acres there is a tract known as the Dhaia and Charsa Circles clay. This is more or less completely overlaid by a deposit 

of 80,000 acres of cultivation, in which good wells provide of sand or silt brought down by the hill streams. It is the 
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qiiality and depth (and also perhaps the periodical renewal) 
of this deposit that determines tlie fertilitjf of the soil. 
Where there is none, the laud is a bard iron clay, capable 
of growing little except inferior rice, choked with coarse 
grasses, and rebellious to the plough except after abundant 
rain. Where the denudation of the lower hills has impo¬ 
verished the character cf the silt which the streams bring 
with them, as is widely the case in the north'west portion 
of the district, the good loam brought in former times is 
sometimes overlaid by a destructive stratum of sand. When 
quality and quantity are alike generous, the fields bear good 
harvests with moderate rainfall. It is no uncommon thing 
to find that an unusual flood has turned clay into loam and 
altered the agricultural condition of a village : and this 
happy accident is one which occurs even further south than 
the limits of the Umballa District. A system of dam 
storage which had the result of holding up the richer 
particles and, so to speak, filtering the water might deprive 
it of its most valuable attribute. 

4. Another of the functions of the hill streams of the 
district is the erosion of cultivated land, which is constantly 
in prooessj with the compensation of gain by alluvion in 
some other quarter. This necessitates quadrennial and 
sometimes more frequent remeasurements, which also extend 
to villages affected by tbe tendency to the formation 
of ravines owing to the “cutting back” of local drainages. 
Much useful work could be done by the erection of 
bunds, combined with the planting of flood-resisting 
grass (bind pula or jhund), but isolated and amateur 
efforts are aptto beinfruotuose even to do mischief by 
diverting the force of a torrent from one bank to the 
other. A systematic professional survey of each stream 
in turn, which would forecast the effects of local action, 
both in regard to erosion and silk deposit, along its whole 
course, would disclose the possibility of many profitable 
rotective measures, and furnish a good portion of the 
Istriot with an inexhaustible programme of relief works. 
For small local works, particularly in the ravine scarred 
strip below the hiir8,the embankment and terracing of fields 
to stop “ cutting back " should prove a useful resource, 

' 6. The hard clay lands constitute one-fourth of the total 
cultivation in the Umballa Tahsil, which is also furthest 
from the hills and has the lightest and moat oaprioioug 
rainfall. There is one possible project, to which allusion 
will again be made, for conveying the fertilising waters of 
a hill stream to a portion of this tract. Apart from this 
the best prospect for the olay lands appears to be in the 
development of tank irrigation. A favourable feature 
which has made its appearance on the olay lands generally 
since the settlement of 1888 is the increase in the cultiva¬ 
tion of ziri, or fine rice, at the expense of the coarse variety, 
and the seedling beds of ziri are commonly watered from 
tanks. In the ncrth-westeily tahsil (fiupar) the clay 
cultivation is insignificant in quantity : in the'Othertahsils, 
proceeding in a south-easterly direction, it amounts to 
about 8,10, and 6 per cent, respectively, but in the two 
latter it is not of such an incompromising eharacter as in 
Umballa, and the admixture of loam lands is greater. 

6. Taking the district as a whole the water-bearing 
stratum is not favourable to the construction of masonry 
wells. In the Umballa Tahsil, in particular, there is below 
the clay soil a light sandy shifting stratum, giving a very 
deficient water-supply. When tbe surface soil is thin it is 
liable to sudden subsidence, and the small chasms thus 
formed are well known under ihe name of Umballa holes. 
Elsewhere, and to a less extent even beyond the limits of 
the tahsil, the shifting sob-soil makes it impossible to sink 
irrigation wells which can be worked efficiently for more 
than a very few years. Some of those which exist are 
kept as a last resource for years of unusual drought and, 
if used peir-istently, would soon break down. These 
remarks do not apply in the Dhaia and Cbarsa Circles, 
where, as already mentioned, a tract of 80,000 acres of 
cultivation is practically secured by wells, nor in the 
south-east, where the water-bearing stratum is good, 
though much less utilised : and in the valleys of the Sutlej 
and Jumna at a short distance below tbe point where 
these rivers issue from the hills, it may be said that wells 
are cheap to make and easy to work, but are little needed 
and little used. Everywhere a good supply of manure is 
required with artificial irrigation, and this involves a good 
supply of cattle. 

7. Eevenue arrangements put no artificial discourage¬ 
ment in the way of well sinking. In earlier settlements 
there was a tendency to over-assess well irrigation owing to 
ignorance of the cost and labour involved, and possibly the 
tradition may have survived to some extent. The people 
themselves are said rarely to charge well lands at more than 


double the rate of dry, but Settlement Officers generally go 
above this standard. However, a new well cannot be made 
a ground for an addition to the assessment daring the cur¬ 
rency of a settlement, and a protective lease can be secured 
guaranteeing exemption for it for a period of twenty years. 
In the internal distribution of the revenue within the 
village the usual system was to put a lump assessment on 
each well according to the area irrigated by it for the pre¬ 
ceding three or four years, to distribute this lump sum 
over the irrigators according to their shares, and to add tho 
resulting well assessment to the revenue imposed on eaoli of 
the holdings concerned in their unirrigated aspect. If a 
well falls out of use (as very commonly happens in the 
Umballa Tahsil owing to the uncertainty of the water-bear¬ 
ing stratum) the assessment upon it cannot be remitted 
during the currency of the settlement; but the Revenue 
Officer can, for sufficient reasons, redistribute the demand 
over the village, thus relieving the individual while main¬ 
taining intact the responsibility of the whole coparcenary 
body. 

8. The true reason why wells are not sunk in greater 
numbers is perhaps disclosed by an analysis of the crops 
which are grown on them and of the classes which resort to 
this form of irrigation. Wheat, maize and cane are the 
staples of well irrigation in the Dhaia and Charsa Circles : 
they are also grown on wells elsewhere, but vegetables, 
chillies, tobacco and opium are the most common products. 
It is laborious, as well as expensive, to work wells, and as 
drought is only occasional, the easy thriftless man would do 
w»ll enough with less work and less outlay. When hard put 
to it, he will perhaps sink an unlined well to be worked with 
a band lever, and make shift to get through a had season 
thus. Even if he had the foresight to be prepared in advance 
against a deoennial calamity, it would perhaps be a bad in¬ 
vestment for him to incur the outlay required. The water 
level varies from 8 feet in the valleys to 23 or 30 in the up¬ 
lands, with a far greater depth in the rough country under 
the hills. With water at £0 feet a single bucket well costs 
about Es. 400, and iiTigates from 5 to 10 acres in an ordi¬ 
nary year: but well Tmllooks must be, finer and stronger 
than those which suffice for the plough, and as there Is 
broadly speaking no grazing except in the hills and close 
Under them, they must be fed by the growth of an increased 
area of fodder crops. In these oiroumstanoes there is little 
wonder that well iiTigation should bo so largely in the 
hands of Mails, Rains, and other market-gardening castes, 
with small holdings, large families and traditional habits of 
leborions industry. In the Dhaia and Charsa the sturdy 
Jat puts his savins freely into well construction and the 
purohase of expensive bullocks ; but he looks with some¬ 
thing of an envious eye on the easier life led by his brother 
on the loan lands that depend on rain. ■ 

9. Very little recourse is had to State aid for the sinking 
of wells : and no measures for the facilitation of such aid or 
tbe improvement of the terms on which it is given would 
lead to an appreciable extension of irrigation. The unlined 
hand-lever wells, which constitute such a valuable resource 
in times of drought, are constructed at a cost of Rs. 10 a 
piece or less, and no advances are required to enoourage 
the sinking of them. Well irrigation will only increase 
with the purohase of land by the Sainis, Malis, Bains and 
Kambohs,—a process which is steadily going on, and 
which the arrangements made under the Punjab Aliena¬ 
tion of Land Aot have happily done nothing to oheok. 
The expansion of these thrifty and prolific tribes takes 
place for the most part at the expense of proprietors who 
have more land than they can farm with profit, and carries 
with it an improved and intensive oultiyation. 

10. In the case of the River Ghaggar which irrigates 
8,000 acres by means of kuls or cuts, the existence of 
politioal and- private rights is a barrier to the eoonomioal 
use of an exoellent water-supply. In their upper ooui'se 
the waters are divided, according to long standing custom, 
in stited proportions between British territory and the 
Patiala and Kalsia States : and, within the former, between 
different British villages. The division is notoriously 
uneven, and some places get far more irrigation than they 
need, with the resultant injury to the public health and 
the fertility of the land : but no one can afford to abate 
his eustoniary claim lest, in a year of exceptional drought, 
his diminished share should prove inadequate. To the 
west and south-west stretches a tract of iron olay, thirsty 
for water but deprived of it. Lower down, the Ghaggar 
passes throng Patiala territory within a few miles of the 
most insecure portion of the Umballa Tahsil, which has 
been out off from its natural supply of water on the 
opposite side by the necessity of protecting the Canton¬ 
ment against flood. The old irrigation outs from the 
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GliaKgai' to this tuaot still exist; bat the Patiala authori* 
ties have long ceased to allow any water to be taken, and 
if there ever was a right it is now extinguished by lapse 
'of time. The British villages which are thus deprived of 
a regular supply of water for irrigation are nevertheless 
subject to occasional destructive floods when the embank¬ 
ments in Patiala territory are breached. 

11. In the famine of 1896-97 Rs. 20,000 were expended 
on the construction of new tanks, valuable mainly for the 
supply of drinking water to cattle, and a toall additional 
sum was expended on roads and repair of tanks. In 1899- 
1900 famine was never declared in the district and tank 
works being regarded as unsuitable as tests of the exis¬ 
tence of distress, the money expended (under Ks, 9,OOo) 
was devoted to a scheme for the improvement of the 
sources of the Municipal water-supply, with a few petty 
road works. The existing programme of relief provides 
for 62 million cubic feet of earthwork, which is suiBoient 
to give 23,000 labourers work for six months. The irri¬ 
gation works on the list include a cut off for the straighten¬ 
ing of the Western Jumna Canal at Haripur (2| million 
cubic feet) and the excavation of three new tanks (23J 
million cubic feet) which will probably supply water for 
drinking purposes. The rest is made up of cleaning and 
improving old tanks, road ooDStruotion and the breaking 
of stone ballast for the Delhi-Umballa-Kalka Railway. 
The programme can only be regarded as provisional, and 
is susceptible of improvement both ill regard to the works 
provided and their distribution over the district. The 
tract in the south-west which I have already alluded to as 
most likely to suffer severely in drought is not provided 
with any local programme at present. 

13. Besides the systematio survey of hill streams with 
a view to protection against erosion and sand damage, the 
development of tank irrigation for fine rice, and the 
terracing and embankment of fields in the rough tract 
nndei’ the hills, the following are possible projects : — 

(1) The development of an existing cut connecting the 

Tangri and Tangra Streams so as to give syste¬ 
matic irrigation to the iron olay tract which 
lies to the south of Umhalla. A note on the 
subject was made over to the Engineer on 
speoial duty for the preparation of famine 
projects last spring, and it is doubtless uuder 
oonsidcration. 

(2) Restoration of old irrigation channels from the 

Ghaggar so as to give water, as formerly, to a 
portion of the same tract. This is, physically, 
a very simple matter, but it depends on the 
consent of the Patiala Darbar. The Settlement 
Officer, Patiala, has undertaken to consider the 
matter. 

(8) Coustruotion of a out from the Sirsa River to 
irrigate some 600 acres of land in the north of 
the Rupar Tahsil. This was actually carried 
out by private arrangements during the drought 
of 1899-1900: but ultimately broke down 
owing to opposition from a village whose lands 
were cros.sed by the cut. An officer with pro¬ 
fessional knowledge might find a method of 
developing the irrigation from this source. 
The outruns in the direction of an old Moghal 
cenal (known as the Mirza Kandi) which is still 
traceable along a depression from north to 
south in the Rupar Tahsil. 


1. Q. (The President-). You are Deputy Commissioner 
■of UraballaP—Yes. 

2. Q. How long have you been there P—Two years. I 
was there for a short period before. 

3. Q. Where else have you served P—la Karnal; also in 
two frontier districts for a short time. 

4 Q, Do yon know this side of the country pretty well P 
—Yes, fairly well. 

6. Q. With regard to what you say in yonr memo¬ 
randum is this technical classification of secure and insecure 
areas recognized by Governmentf—Yes, it is; |ths are 
elassed as secure. 

Mr. Wilson .—Explained that the classification is made 
cut by Settlement Officers in each district. 

6. Q. (ITAe Preaicfew#).—You refer to the Sirbind Canal. 

Is any irrigation done in the Umballa distriet by the Sir- 
hind Canal P—None at all; it iriigates bits of Patiala. 


(4) Storage of water in the bills north of the Narain- 
garh Tahsil. The Mir of Kotaha, an impor¬ 
tant Jagirdar and land-owner of this neigh¬ 
bourhood, asked for professional assistance in 
the spring of 1900 to investigate the possibility 
of utilising the supply in certain tdls or lakes 
and in one of the hill-streams (the Tangri) for 
this purpose. The Elxeoutive Engineer had not 
time to investigate the proposals (which were 
of a vague character). I have since made a 
communication on .the subject to the officer on 
special duty in connection with famine projects, 
who will probably Consider it when more urgent 
work has been disposed of. 

13. There remains one point to which it is worth while 
to draw attention in connection with the administrative 
organization for the preparation of projects of protection 
and relief. The Public Works Department has its own 
roads or buildings to attend to (or, in the case of the 
Irrigation Department, its own canals), and its officers 
cannot be perpetually wandering about the country seekiag 
for possible piojeets. The Distriet Officer, on the other 
hand, must perpetually wander in the course of his revenue 
work: it necessarily devolves upon him to put forward 
suggestions: and his attention is frequently drawn to 
defects and possible improvements ; but be does not and 
cannot look at things with the skilled eye of an engineer, 
and is therefore a bad judge of the feasibility and reason¬ 
ableness of the projects which suggest themselves. His pro¬ 
posals, in regard to irrigation and drainage at all events 
would be less apt to be wide of the mark, if the maps which 
are ordinarily available showed the height the country above 
see-level at a larger number of points than they show it at 
present. But, in any event, unless be is usually confident of 
his own insight into such matters, be will hesitate much 
before be asks a busy Executive Engineer to investigate his 
own shadowy scheme ! and however confident he may be, he 
may find that the Engineer, owing him nb sort of allegianoBi 
is not over-ready to investigate them. Thus a zealous Dis¬ 
trict Officer may fail to utilise his local knowledge, and on 
the_ other hand it may happen that a zealous Engineer, 
having to deal with a District Officer who is not interested, 
will fail to find materials on which to exercise bis prov 
fessioual skill, 

14, The remedy perhaps lies in transferring responsibility 
for the preparation of projects suitable for inclusion in a 
famine programme or for execution as protective works to 
the District Officer, thus compelling him to search for 
appropriate works, if apathetic, or to give tangible shape 
to them, if simply diffident, and at the same time to give 
him an authority over the local Public Works Department 
official similar to that which he already has over a Deputy 
Conservator of Ecrests or a District Superintendent of 
Police. This harnessing of local knowledge ■ to professional 
skill, combined with the transference of i-esponsibilitv to the 
former, will certainly tend to the more complete utilisation 
of both. The recent appointment of Engineers to investi¬ 
gate famine projects appears to be of the nature of a tem¬ 
porary measure. These officers will not prepare final pro¬ 
grammes once for all, for there must in the nature of 
things to perpetual revision and alteration, which will 
necessarily devolve on the permanent functionaries of the 
department, and be best performed by them after the 
necessary adjustment of official machinery has been, 
affected. 


7. Q, Wells are not generally used in your district?— 
No, except in one small tract—Dhaia and Cbarsa. 

8. Q. You say in paragraph 8 “ the true reason why wells 
are not sunk in greater numbers is perhaps disclosed by an 
analysis of the crops which are grown on them and of the 
classes which resort to this form'of irrigation in the Dhaia 
and Charsa Circles, they are also grown on wells elsewhere, 
but vegetables, chillies, tobacco, and opium are the most 
common products, ’’ Do you think the labour is too great 
for them to go in for an extension of wheat?—The 
water stratum is so bad that it does not pay the people to 
go in for irrigation unless they intend to grow val uable 
crops suoh as vegetables and opium. 

9. Q. Why bad ?—-There is a thick clayey stratum ; a 
well was sunk at Umballa in 1879 and they stopped at 700 
feet and they were still in the clay. 

10. Q The whole area of the district is 1,800 square- 
miles ; fths are secure and fths must depend on the extcnr 
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*ion of irrigation ?—I tliiiik it is a wrong classification. I 
don’t think they are likely to suSer from famine escept in 
a very small area. 

11. Q. Praotioally in no part of your district?—Not 
of widespread famine. 

12. Q. What has been going on in the last few years?— 
In 1896-97 there was a so-called famine, but it did not 
spread to any extent; the snfEering fell mainly on the towns¬ 
people and menials, who had to buy their food ; the zemin¬ 
dars did not suffer seriously. In 1899-1900 we did not get 
to the stage of relief works ; the test works did not draw. 

13. Q. Are there any records of famines in past years P — 
Yes, of a scanty kind, 

14. Q. Did the famine of 1866 affect Umballa?—Yes, to 
some extent. 


32. Q. Has any professional examination been made ?— H. J. 

_ Maynard. 

33. Q. Who is the officer you refer to in paragraph 12 P — 

—Mr. Warneford was on Special duty, but was taken off ; 11 Nov. 01- 
I don’t know who has been put on to take his place. - i 

34. Q. You make a proposal as regards the transfer of 
responsibility to District Officers ; has not the District 
Oflicer many other things to do?—It would make his work 
easier, give him responsibility and strengthen his hands. 


85. Q. Do you think the Deputy Commissioner would 
have the time personally to attend to the subject?—He is 
bound to do so in the course of his journeys ; the Public 
Works Officer will only go to a point where he has to go ; 
the Deputy Commissioner is bound to travel all over his 
district and would get more local knowledge. 


Mr. Ibhetson —Explained that witness was talking of 
the district as it now stood. Pipli, the worst portion of 
the district, had been transferred to Karnal, 

15. Q. {The President ).—I understand one reason why 
there is no well irrigation is owing to the uncertainty of 
results in sinking wells ?—Yes. 

16. Q. Would it be a boon to the people, do you think if 
Government carried on experimental borings ?—I think it 
would be a good thing ; in some cases the people would be 
glad to be Tent boring machinery. I had an application 
from a man the other day. 

17. Q. If they were sure that they would get water at 
say 20 to 80 feet, there would be an extension of wells, do 
you suppose P—Yes, hut it often happens that the water 
supply fails suddenly in a well that has been working all 
right for some time. 

18. Q. The expert employed would have to be a man of 
some geoogioal knowledge. From the experiments made 
in 1879 the clay must be very thick indeed ; what is below 
the clay ?—I don't know. 

19. Q. {Mr, Ibbetson).—T!h6 result might very often he 
to discourage rather than encourage a man!’—Yes, possibly. 
On the whole 1 fear it would not be much good. 

20. Q. {Mr, Wilson),—Ar 0 there alternative layers of 
clay and sand ?—Yes. 

21. Q, Does the clay vary in depth?—There are not a 
sufficient number of experiments in deep sinking to be quite 
sure about that; there has been a well made by the railway 
in which they have secured a supply at no very great depth. 

22. Q. You say in paragraph 10, talking of the Ghaggar. 
“ lower down the Ghaggar passes through Patiala within a 
few miles of the most insecure portion of the Umballa 
tahsil which has been out off from its natural supply of 
water on the opposite side by the necessity of protect¬ 
ing the cantonment against flood P ”—Yes, there was 
a stream which passed over the ground now occupied by the 
cantonment ; it deposited a good deal of silt and no doubt 
was useful ; the cantonment made bands and turned all the 
water off. 

23. Q, Where does the water go now ?—It flows east. 

24. Q. {Mr. Ibhetson ).—Was compensation given P—No> 
it was done a longtime ago. 

25. Q, {The President ).—During the famine of 1896-97 
where were you P—I was in the Secretariat. 

26. Q. Did you find a programme of famine relief 
works ready in your distinct.—Yes, there was a programme. 

27. Q. Does its preparation come under your personal 
supervisionP—Not exactly ; the list comes to me for 
remarks, I am not responsible for its preparation ; my 
remarks would be merely criticisms of the proposals put 
forward. 

28. Q. Is it conscientiously kept up year after year P— 
It is revised every year; 1 don’t think the revision is looked 
on as a very serious matter. 


36. Q. {Mr, Ibhetson).—A.S regards the preparation of 
the programme, before it was drawn up and before criticisms 
were made, had you an opportunity of making suggestions ? 
—Yes. 

87. Q. I don’t quite understand what alteration you 
would propose P—1 should certainly (if I were responsible 
now) press the Executive Engineer to investigate some of 
the ideas I had. 

38. Q. When that programme is revised next year, won’t 
the first thing be to ask yon if you have any suggestions 
to make P—Yes, it will. 

89. Q. What further opportunity would you wish to 
have P—When it is sent to me I should hesitate to put 
down my crude ideas unless I was respousible j if I were 
responsible, I should ask the Executive Engineer if there 
was anything in my crude ideas. I should be unwilling to 
ask him to take up a piece of heavy work as matters now 
stand, perhaps there would be nothing in it. 

40. Q. You say in paragraph 2 “ there is a tract known as 
the Dhaia and Charsa Circles of 80,000 acres of cultivation, 
in which good wells provide permanently for the irrigation 
of more than one-seventh and can at a pinch double the 
service done”. Would the number of wells have to be 
doubled?—No. 

41. Q. There is one tract in Umballa which is distinctly 
a well-protected area j in that tract is there room for exten¬ 
sion P—V ery little. 

42. Q. As regards the remainder, you have said one way 
in which we could help them is by boring ; can you suggest 
anything more to stimulate wells where they would be useful 
as a protectionP—I believe that by encouraging Saini M'ali 
and Kain colonization we should produce tnat result. . 

43. Q. Are there vacant areas P—Yea, 

44. Q. In a Gujar village if you could get the Paini 
Mails and Esins to come do you think the villagers would 
be glad to have them ?—Yes. 

45. Q. What could be done to stimulate that ?—Very 
little except by persuasion of intelligent individuals and by 
withdrawing artificial barriers in the way of transfer of land 
such as the Punjab Alienation of Land Act. 

46. Q. Do you think our period of exemption from wet 
assessment is sufficiently liberal?—Ido not think the fear 
of enhanced assessment prevents a man from digging a 
well. 

47. Q, Do you think the 6 per cent, rate of interest pre¬ 
vents him from taking a takavi loan p—No, he looks upon 
that as an extremely low rate. 

48. Q. Could we do anything to encourage the taking of 
takavi loansP—One is never quite certain how far one may 
encourage the zemindar; it is possible that if I went round 
and encouraged them to take takavi they would apply for 
it ; but there may not be money afterwards to give them. 

49. Q. In the last famine the number of kachcha wells 
went up enormously; they afforded substantial aid in a 
year of drought P—Yes. 


29. Q, I suppose it is a distinct order of Government 
that it should be kept upP—Yes; the difficulty is to find 
suitable works; the tendency is to make it a mamuli 
naksha, particularly in Umballa which is not likely to 
suffer seriously. 

30. Q. I suppose year after year the programme is prac¬ 
tically the same P—Yes. 

31. Q. You say in paragraph 12 that the storage of 
water in the hills north of the Naraingarb tahsil is a possible 
project; is there reason to suppose the water can be stored P 
—I should think it possible, but I am afraid that it is a 
matter on which I could not express an opinion. 


50. Q. Was takavi liberally given to them ?—No.! 

51. Q. Would it have been taken if yon had the money ? 
—Yes, but the people would have eaten the takavi, 

62, Q. Do you think there were some people who would 
have taken takavi and could nat make wells because they 
hadn’t the takavi^ —No, I don’t think so. 

53. . Q. Yon don’t think if you had say one lakh to give 
out on takavi it would have really, had much effect in get? 
ting wells made P—No. 

54. Q. Have any storage tanks ever been made ?—No, 
except by the people. 
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■■■' ' 66, Q. Do you think that the protection which these tanks 

would Kive would be sufficient to justifylGovernment in 
making them at its own expense by grants-in-aid P —I think 
£ Government made a tank and then levied a charge—a 
certain water-rate—the people would be glad to give the land 
and pay rates ; they would not do it themselves, there is 
not enough cohesion among the villagers. 

57' Q,> Would it give a reasonable return P—I cannot 
say. 

58. Q. You say in paragraph 6 that everywhere a good 
supply of manure is required with artificial irrigation ; have 
you any exi erienee of irrigation on land where manure is 
not used?—No, I have not, I have only heard it said, 

59. Q. As regards redistribution of assessment over a 
village when a well falls in; have you known that done P— 
No. 

60. Q. Don’t you think it should be doneP—Yes, 

61. Q. It has been said to us that the difficulty would be 
that other people would look upon it as unfair, do you think 
that would be a real obstacle?—I don’t think they would 
look upon It as unfair. 

62. Q. Y’ou say that one obstacle to the sinking of wells is 
that a well in an ordinary year Is a had investment p—Yes, 
because you can get along without it. 

83. Q. If you reduced the cost by a grant-in-aiJ with 
easy conditions as to repayment how would that work?— 
It would be at the cost of another evil. 

64. Q. Do you think the protection would be worth the 
cost?—No, I don’t j it must be a matter of personal feel¬ 
ing. I think the demoralising effect would be worse. 

65. Q,. Putting that aside, as regards the area protected, 
do you think it would be worth the while of Government to 
enter upon a scheme of that sort, partly at Government 
expense as a protection against security P—My impression is 
that the water is not to be depended upon and that it 
would not pay Government. 

66. Q. You say in paragraph 8 that a single bucket well 
irrigates from 5 to 10 acres in an ordinary year ; that is a 
small area P—I took that from the Settlement Ofllcer. 

67. Q. You say in paragraph 11 that a tract in the south¬ 
east which is most likely to suffer severely in drought is not 
provided with any local relief programme; did you suggest 
any works for that tract p—Yes, one. 

68. Q. In the revised programme that may he included P 
—I have been told that it is not a feasible scheme; I think 
that tanks are probably better because they are smaller and 
mure easily ai ranged. 

69. Q. You are prepared to suggest tanks in the next 
programme ?—Yes. 

70. Q. {.Mr, Sigham). —With reference to the proposal 
to utilize these hill streams, is it not a fact that the 
streams are charged very heavily with sand P—Soffie with 
sand and some with silt. 

71. Q. What about the Sirsa P—It is very heavily 
charged with sand. 

73. Q. Has anything been done to re-afforest the .Sawa- 
liks p—Nothing has been done in Umballa. 


73. Q. (.Mf, Wilson),—Yon say in paragraph 9 that 
“ very little recourse is had to State aid for the sinking of 
wells, and no measures for the facilitation of such aid on the 
improvement of the terms on which it is given would lead to 
an appreciable extension of irrigation.” I understood yon to 
say just now that if you went about, encouraging the people 
to apply, they would do so ?—If I knew Goverumeht would 
give the money I might foster an artifioial demand j I 
think the people would require persuasion. 

74. Q. Would it not be profitable for them and for the 
State ?—No doubt. 

75. Q. Supposing all obstacles were removed and that you 
could get as much money as you required and free of inter¬ 
est ; and supposing an officer were sent to give the money to 
the people on the spot, would there not be people willing 
to take it ?—There would be a rush, but it would not be to 
the people’s advantage to nurse them into irrigation and 
pauperize them by grants-in aid. If there was a sure supply 
well irrigation could be extended considerably, bat many of 
our wells dried up absolutely and a large number partially 
in 1899. No doubt some area of crop was preserved, but it 
Would be a bad commercial investment to build wells purely 
as a protection against drought. 

76. Q. About the classification of areas as secure and inse¬ 
cure, is it not the case that “ insecure ” is an area not neces¬ 
sarily subject to famine but one which requires to be speci¬ 
ally looked after by the Deputy Commissioner chiefly with 
a view to suspensions in bad times ?—I don’t know; then 
the clapsifioation is misleading in the light of recent ex¬ 
perience. Heavy suspensions had to be given in 1899-1900 
in the so-called “ secure ” tract. 

77. Q You say in paragraph 4 “ a systematic professional 
survey of each stream in turn would disclose the possibility 
of many profitable proteotive measures." Has any system¬ 
atic survey been undertaken P—No, except as regards the 
upper streams which affect the Sirhind Canal. 

78. Q. You wish to have a similar survey with regard to 
the other streams in the district P—Yes. 

79. Q, That survey will have to be done by Govern¬ 
ment.—Yes, the District Board could not manage it. 

80 Q. You say in paragraph 7 “ if a well falls out of use 
the assessment upon It cannot be remitted during tbe cur¬ 
rency of the settlement, but the Bevenue Officer can for 
sufficient reasons redistribute the demand over the village." 
You mentioned that no such case had occurred to your know¬ 
ledge P—No, 

81. Qi You as the Collector have the power to redistri¬ 
bute the demand in such cases ?—Yes, but I should wait to 
be asked. 

82. Q- Are there not many men paying assessment of 
wells that have fallen out of use P—I don’t think there is a 
large number. 

83. Q. Is the other shareholders’ agreement necessary for 
such a redistribution P—No. If they objected I should over¬ 
rule their objection. 

84. Q' The question of artesian wells has been, I see, 
discussed ; an attempt was made to sink a well in 1869 ?— 
Yes. 

85. Q. It was not successful P—No. 

86. Q. Is there any chance of its being suecessfuD else¬ 
where in the Umballa district ?—I cannot say I have 
nothing to go upon. 


Mr. J. J. 
MuHaly. 
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WifsESs No. 31 .—Mb. J. J. Mullalt, Superintending Engineer, Western Jumna Canal, 

Memo, hy Witness. 


JPreliminary.—The total culturable area commanded by 
this canal is. 2,144,847 acres ; whereas the area irrigable by 
the present project is only 870,600 acres or 46 per cent. 
The canal could therefore be pushed out to irrigate immense 
areas, if only more water were available. All the new 
areas would be either the Hissar or Eohtak District; these 
districts are notoriously subject to scarcity so that it is of 
the utmost importance to look rouud for further supplies of 
water. 

3. Economies effected by latest remodelling schemes^ 
As a first step in the direction, the whole of tbe outlets on 
this canal have lately been remodelled with the result that 
some water will be set free for extensions. Much of the 
commanded area in the Karnal and Delhi Districts has had 
too much water, but tbe vested interests were so strong that 
in remodelling the outlets it was considered necessary to 
distribute the supplv, which was taken away from the over¬ 


irrigated lands of a village, to such |)arts (if any) of the 
same village as had received no supply hitherto. 

The total saving ma.y, however, be put down at 300 onsecs 
all the year round, which will be diatributed to fresh areas 
in the lower reaches of the canal. This supply will, with a 
duty of 160 acre-, irrigate 43,000 nores, and will protect an 
area of 4 x 46,0 '0=180,000 acres of new cwUurahle oonwtty 
or say, 240,COO acres gross. The policy of taking water 
away from over-irrigated fields and distributing it to dry 
fields in the same village will keep up the percentage of 
irrigated lands in the village of the older tracts. 

3. Further economies now being proposed .—■! have already 
stated above that certain tracts in the Karnal and Delhi 
Districts are over-imgated, and I am therefore submit¬ 
ting proposals for giving only one watering in the cold 
weather for crops which are grown in areas in which the 
sub-soil water is 15 feet or less from the around surface. 
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la this I am only following the lead of the Bari Doab, 
Sirhind and Chenab Canals. If my proposals be accepted we 
shall set free about 1,300 ouseos in the cold weather and, as the 
river can supply plenty of water in the hot weather we will 
he able to give water all the year round, to 156,000 acres of 
new land, and protect & x 166,000 = 624,000 acres of oultur- 
able'oountry, or say 80,000 acres gross, thus bringing up 
the total extenrions of irrigable area to 201,000 acres. 
The total area irrigable will then be 870,500x201,000= 
1,071,500 acres, and the percentage of the culturable com¬ 
manded area which the canal will then be able to irrigate 
will he 36'3. 

4. Further Babi tupplies greatly rweied ,—When we have 
transferred the rahi supplies from over-irrigated to famine- 
threatened areas however, our resources will have been 
exhausted and immense areas of good cnlturable land will 
still remain crying out for water. This time is rapidly 
approaching and it is of the utmost importance to look round 
for new supplies. The minor hill streams only flow in the 
rainy season when there is plenty of water (and a much more 
regular supply of it) in the river Jumna, so that the minor 
hill streams are quite useless in the tracts protected by the 
Western Jumna Canal. 

5. Distribution of supply between Fastern and Western 
Jumna supplies .—We need cold weather supplies and the 
only resource is to examine carefully the distribution of the 
river supplies between the Eastern and Western Jumna 
Canals. 

At present when the river supply is insufficient for the 
needs of both canals, i,e., generally from 1st October to Ist 
May, the Western Jumna Canal takes two-thirds of the supply 
and the Eastern Jumna Canal takes one-third. 

Now Appendix A attached to this note gives the figures 
for commanded area, irrigable area, etc., of the Eastern 
Canal as found in the North-Western Provinces Irrigation 
Ilevenue Beport for the year ending Match 1899, and it will 
be seen that the cnlturable area commanded by the Western 
Canal is more than three times as large as that commanded by 
the Eastern Canal. It will also be seen tW the percentage 
of the cnlturable commanded area of the Eastern Canal, 
which can be irrigated by the present project, is 64 per cent. 
If this proportion of the Western Canal commanded area were 

irrigable, the acreage irrigable would be ~ x 2,948,847 « 
1,592,377 acres or 620,877 acres morethan we can provide 
for after all our economies. This acreage represents a very 
large discharge indeed. Now I do not ask that the Eastern 
Canal be called upon to restrict its irrigation beyond What 
is found necessary on the W'eslern Canal, but' I think that, 
as far as possible, similar rules should be in force on both 
sides of the river. J am not acquainted with the country, 
on the Eastern bank of the river, but I see from the printed 
papers that practically oiie*half of the whole commanded area 
was irrigated as the itverage of the three years, 1897-1898 
and 1899, and I therefore think it will be found on examina¬ 
tion that many villages must irrigate, annually practically 
the whole of their oulturable areas. If this be the case then 
I think it is evident that much water could be taken in the 
rabi from the Eastern and given to the* Western Canal, 


1. Q. {The President). —You are, I understand. Super¬ 
intending Engineer of the VVestern Jumna Canal f-—Yes. 

2. Q. How long have you been there P—.Six months, 

3. Q. Where were you before ?—On the Sirhind Canal. 

4. Q. Have you had any faihine work to do ?—No. 

5. Q. You say alluding to the importance of reducing 
irrigation in the upper portions of the Western Jnmna 
Canal “ a large proportion of the commanded area in the 
Karnal and Delhi District has had too much water.” How do 
you arrive at the figure 300 ousecs as the total saving from 
reducing irrigation; have you pretty sound grounds for 
it P—1 called on the Executive Engineers to send me 
aoobont of the amount of water that was saved on each dis¬ 
tributary, I totalled them up and arrived at the figure given, 

6. Q. How was the saving effected on the distri¬ 
butary P—:The amount saved on the distributary is the sum 
of the savings on the outlets. 

7. Q, Have they a fair idea of the discharge of each 
outlet ?—Yes a very fair idea. A certain area of land has 
been put under each outlet, we know what each outlet will 
irrigate and if necessary reduce the size according to rules. 

8. Q. As regard the orders of Olovernment that over-irri- 
gated portions of a village were to have the supply 
reduced land the saving thus effected given to under-irri¬ 
gated parts of the village and not passed to the south, do 
you think it was a wise policy P—It is hardly for me to 
say, it was done under the orders of Government. 


These canals are in two different Provinces and mnch will 
be said on both sides of the question, all I urge is that the 
matter be gone into as quickly as possible so as to secure 
perffiotly equal treatment to the cultivators on both banks 
of the river, for the matter is one of vital importance to 
very large areas of periodically famine-strioken territory 
in the Punjab. 


APPENDIX A. 



Westdtn Jumna 
Caaal. 

Eagterti Jumna 
Canal. 

1. Gross area com- 



manded . . Acres 

2. Cnlturable area com- . 

2,732,412 

854,400 

manded , „ 

3. Area irrigable by 

2,144,847 

621,825 

present project . „ 

4. Area irrigable at 

870,500 

335.900 

present . . „ 

5. Average area irrigat¬ 
ed in the 3 years, 
1897-1898, 1898- 

870,500 

335,000 

1899, 1899-1900 , „ 

6. Percentage of oul¬ 
turable command- i 

ed area ' which | 

has been irrigated i 

734,746 

807,432 

in three last years . „ 

7. Perceotage of cul- 
tnrable com¬ 

manded area which 
present project can 

34'3 per cent. 

19'4 per cent. 

irrigate . . „ 

8. Average duty of 
water in three last 

40’6 per cent. 

54 per cent. 

years . . , „ 

250 

247 


FotOf dated 5th Tfovemher . 1901, by the Sonourahle IMr. 
Sidney Preston, O.E. Chirf Engineer, Irrigation 
Branch, Punjab, 


There is not'much in this note which has not already 
been urged before the Commission by myself, Mr. Miillaly 
has, however, definitely for mulated the proposal that the 
division of the cold weather supply of the Jumna between 
the Eastern and Western Jumna Canals, viz., one-third and 
two-thirds should be revised so as to give a larger share to the 
latter. This matter was mentioned at lyallpur on the 2nd 
instant,_ but did not come directly into my evidence. Of 
course it would be advantageous to this Province, but I 
should have to study the facts in much greater detail before 
I could say it would be a right thing to do. Mr. Mulialy has 
not alluded to the North-Western Province Agra Canal, 
which also takes out of the Jumna and to which a portion 
of the North-Western Provinces share of the River dis¬ 
charge is passed on. 


9. How long has it been going on ?—For 2| or 3 
years ; it has just been completed. 

10. Q. Can you give us some particulars of what was 
done P—I give an instance : A vilUjje had three outlets, 
according to its proper share it should have only had two ; 
two were given to it, but part of the water of these two 
Outlets_ was allotted for land that had not been already irri¬ 
gated in the same village; the water was more fairly dis¬ 
tributed while the total supply to each village was reduced. 

11. Q. Do you think these measures have got to a stage 
of finality P—I don’t think we can reduce much more. 

12. Q. Has the area actually irrigated bean reduced 
much P—I cannot say; less water has been given to the old 
area; we are not in a position to say what the effect has 
been ; this is practically the first year in whioh we have 
tried it. 

13. Q. Have there been remonstrances from the people ? 
—Yes. 

14. Q. If you found at the end of two or three years 
that there was any diminution in the area of irrigation, 
would you advocate farther measures P—The presen't 
arrangement should be allowed to stand for certainly 10 
or 12 years- 

16. Q. As an act of justice towards the people ? —The 
seasons vary so much that we cannot be quite sure of the 
results ; drought may come and perhaps the crops will not be 
quite up to the standard. 
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16. Q H.ive you gauges to show that hy this reduction 
there is a distinct increase of water in the lower reaches of 
the canal P—Yes. 

17. Q. You go on to propose “ that certain tracts in the 
Delhi and Karnal Uistricte are over-irrigated and I am 
therefore submitting proposals for giving only one water¬ 
ing in the cold weather for crops which are grown in areas 
on which the subsoil water is 16 feet or less from the 
ground surface.” Would you carry it out at onoe?—I 
propose in the upper parts, which are the worst, that we 
should carry it out frpm the beginning of the rabi next 
year, give them a year to prepare for the change. 

18. Q. What would happen where there was a sugarcane 
village ?—On the Bari-Doab the final watering is taken 
during November, we also then give the first watering for 
the rabi. 

19. Q, Is it the same on the Western Jumna ?—It should 
be. 

20. Q. Would that be tantamount to closing the Western 
Jumna Canal altogether on the 1st of December P—No ; the 
Delhi Branch except two large distributaries which go into 
dry areas. 

21. Q. Don’t you think that would cause a tremendous 
row?—Yes, certainly ; there could not be a bigger row than 
there was in Qurdaspur, but it was carried through, 

22. Q. Did tie Settlement Officers protest P—Mr. Dane 
was the Settlement Officer and he said that refusing all rabi 
supply after the first watering would work all right, if we 
gave them a greater area in the hharif. This has been done. 

23. Q. You make asuggestion about the Eastern Jumna 
Canal, which wo shall not forget ?—.1 think my meaning 
has been a little misunderstood by the Chief Engineer in 
his note, I don’t propose necessarily to alter the proportion 
in w hioh the supply is distributed between the two canals, 
but I suggest that the officers of the N.-W. Provinces 
should out ofi tbe rabi supply just as we do if the 
oonditions are the same, and utilize the saving; if they 
cannot utilize it I would re-open the question of the shares 
of the two canals, and redistribute according to the Wants 
of the localities. 

21. Q. You don’t think anything can be got out of the 
minor hill stieains P -Not much ; I have been taking out 
figures, the Chantang is doing all it can, 

26, Q. What has been your habit about supplying village 
tanks with water ; have you had many applii!ation.s to give 
such supplies ?—None last year on the Western J umna Canal,. 
but on the Sirhind Canal we devoted the whole of the water 
in April to filling up tanks, we could not keep pace with the 
demand. 

26, Q, Did you charge anything for it P—No ; it was all 
free. 

27. Q. Practically any village that was situated so as to 
get water could get it ?—Yes, in every vil age the drink¬ 
ing-water tanks were filled up. 

28- Q. Were the villages bound to make water-courses 
from the distributary to the tank P—Yes. 

29. Q, Were they very long P—In one ease was quite four 
miles long, the villages made them themselves for the sake 
of getting water into their tanks. Several villages com¬ 
bined to do it. 

30, Q. {Mr. Ibhetson).—8xi'p^osmg a village did not irri¬ 
gate from the canal, did you still give them the water?— 
Yes, 

SI. Q. (The Presidenfj.—Rave you had any experience 
of famine relief works P—No. 

32. Q. You say you have reduced irrigation in Ludhiana 
on the upper reaches of the Sirhind Canal, where js that 
water going to ?—We are sending it to Perozepore. 

33. Q. Is that part badly in want of water P—Yes. 

34. Q. Are the wells deep?—Yes, 120 feet deep. 

36. Q. Is the Sirhind Canal now doing much irrigation 
in that District ?—{Mr. Wilson).—37 per cent, of the ciil- 
turable area in the Pazilka Tahsil. 

36. Q. (Mr. IPgham ).—In regard to the proposal 
originally submitted for closing the rajhahas during the 
rabi, you propose to close them from the 15th October? 
—Yes, then open again for ten days in November for the 
last cane and first rabi watering. 

37. Q. Would it be possible to check the demand for 
rabi irrigation hy raising the rates for sugarcane very 
high P— I don’t think that would do, because Indian corn 
would be substituted and that requires a good deal of 
watering; I think it would take the place of sugarcane. 


38. Q. Indian corn uoes not want water after October f— 
No doubt it would be an improvement, but I think you 
must go to the root of the matter and close the distributary 
altogether. 

39. Q, Supposing you close the distributary altogether 
and force them to use wells for sugarcane after November, 
do you think that it would he right or necessary on that 
aocount to lower the present rates for cane ?—No, the rate 
is very low as it is. 

40. Q. Suppose yon said we want to close the rajbdha 
during the rabi and in consideration of doing that we won’t 
charge so much for oane as we have done hitherto ; I am 
thinking of reconciling the people to the change ; would it 
not be a fair bargain to say we are going to close the 
rajbaha as soon as the supply in the river falls ; that is 
one alternative; the other is to raise the rates to a 
prohibitive pitch and discourage sowing sugarcane P—In 
the first place I don’t think that this closing of the 
rajhahas will affect the area of oane at all—it has not 
affected it in the least in the Bari Doab. 

41. Q. Do they want water for cane after November?— 
No. Except in dry years. 

42. Q. Do you think that they would have to sink any 
new wells in the cane villages P—If they were keen on 
extending the cultivation they might do it. I should say 
the best plan would be to offer them a larger amount of 
water for the hharif but not for cane which takes water 
at a time when it is wanted elsewhere, 

43. Q. One result would be a complete closure of the 
Delhi Branch p —Yes, all except the Bahlot, the Eohtak and 
perhaps one other distributary. 

44. Q. What about gardens?—If gardens are worth 
keeping up they should be kept up on wells ; the water is 
close to the surface. 

43. Q. It would drop ?—Yes; no doubt, but not 
enough to make the wells unworkable. 

46. Q, What about navigation P—It would make very 
little difference ; the Branch is now closed for twenty days 
in every month. 

47. Q. (Mr. Wilson}, - All the year round P-. No: in tb* 
rabi. 

48. Q. (Mr. Mighartt). —Is the Hansi Branch closed for 
twenty days P — Yes. 

49. Q. If you favoured any B auoh it would be the Hansi 
Branch ?—Yei, 

50. Q. When do you begin that closure?— 

As soon as the water falls off, 

6l. Q. (A/j-. BiiyAam).—You estimate, you would save 
1,300 cusecs ; your figure seems wrong, 1,300 is the full 
discharge of the Brancu P—1 have taken the full discharge. 

52. Q. You say yon only work the Delhi Branch ten days, 
therefiire the actual supply would be one-third of 1,300, is 
that not so P—Yes, but the area added to the Hansi Branch 
would be the samp as that now done on the Delhi Branch, 

53. Q. You have also taken credit for 300 cusecs by re¬ 
modelling the outlets, are you not taking that twice over. 
You are going to take the whole of the water in the 
Branch P—The outlets are reduced. 

54. Q. If you close the Branch it does not matter how 
much you reduce, you cannot take credit for that twice 
over. It seems to me you would only get this 300 cusecs 
during the kharf? —Yes, 

56. Q. In regard to the shares of the'Jumna canals, it is 
supposed to be one-third to the Eastern Jumna, two-thirds 

to the Western Jumna, how is that distribution effected P_ 

By tabular'discharges at the heads. 

56. Q. When were these made ?—In the Western Jumna 
last April, I cannot speak of the other, 

57. Q. Is the rule of equal gauges maintained?—No,tk* 
Dadnpar Fall has been remodelled. * 

58. Q. Have you had a discussion with the North-West¬ 
ern Provinces and made any other rule —Simply the dis¬ 
charge is taken. 

59. Q. It is not on the basis of equal gauges P—^No. 

6<^. Q. Would it be possible to run fuller supplies on the 
Western Jumna during the times you can get it, than you 
run at present ? —I think so, certainly. 

61. Q. What is the maximum discharge?—6,400. 

62. Q. That is since the opening of the Sirsa Branch P— 
Yes. 
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65. Q,. What wag it before that ? —I cannot remember. 

64. Q. Six thousand and four hundred is a very large 

amount compared with what they used to run ; has the in¬ 
crease been accompanied by any increase of water-logging 
in the Umballa and Karnal districts ?—There have been 
complaints, it is not worse now tban before, we have drained 
a good deal. 

66. Q. Has the capacity of the channel been increased ?— 
Yes, greatly, 

66. Q. Bends have been cut off ?—Yes. 

67. Q. That must have increased the slope P—Yes, 

68. Q. How much have they increased the height of 
water level ?—Up to 11'9, I think before it was llj feet, it 
must have been by about half a foot. 

69. Q. Do you think you could put down much more 
water ; there must be some limit as to what you could 
carry ?—Probably up to 7,000 cuseos, that is quite a rough 
estimate, and the amount would be limited by the time of 
the year that that extra supply wonld he available la the 
river, 

70. Q. During what months would you be able to get 
more water?—'1 should say from the 16th of June to the 
26th of August. 

71. Q. At present you take all the water you caii get up 
to the 15th of June P—Yes. 

72. Q. That is required for cane P—Yes, and extra 7'ahi. 

73. Q. {The Presiilenf ,)—Have you a permanent weir 
across the Jumna P—Yes. 

74. Q. {Mr. Bigham )—When do they begin to take 
water for rice P—On the 16th of June, 

75. Q. If you took extra water and sent it down into the 
Hissar district, yon don't think you could give water before 
he end of June ?—No. 

76. Q How long would it last do you think P—To the 
25th of August or the 1st of September. 

77. Q. They would not have much more than two 
months’ supply P—I am talking about a dry year like the 
present. 

78. Q, Would there be any demand tor water for ckari 
vcoAjmr in those months P—It would be very exceptional 
even iu the dry tracts. 

79. Q. Is there any diagram of the discharge of the 
Jumna P—Yes (diagram shown). 

80. Q. As regards carrying down an extra supply, what is 
the country to which the extensions wonld be made P—-(Map 
shown). 

81. Q. Have the alignments of the channels been con¬ 
sidered P—They are being surveyed now, 

82. Q. Supposing you could decide on the possibility of 
running an extra supply, say 10,000 ouseca, would it not be 
as well to settle which way it should be taken and align all 
the channels P—Yes. 

83. Q. Would it not be a good way of employing famine 
labour P—The larger ones would. 

84. Q‘ I suppose if famine came on now, yon wonld not 
he ready for it P—No. Not as I should wish. The exten. 
eions of the canal that 1 advocate would not be available. 

85. Q. It has been suggested that yon might fill the new 
tanks that have been made in the Hissar district; do you 
think that would be practicable ?— I don’t know where the 
tanks are. 

86. Q. It would not take long to align the channels P— 
No ; I should think that could be done. 

87. Q. 1 think as a fact we may always rely on having 
large surplus supplies for a few days in. the monsoon P— 
Yes. 

88. Q. Even if you have none in dry years, good could be 

done by hlling these tanks in the rains and making them 
water-tight ?—I don’t think you conld get much silt into 
them. * 

89. Q. If yon knew where these tanks were, there wonld 
be no difficulty in getting out proposals for the channels P— 
None. 

90. Q That would not require much survey ?—No. 

91. Q,. In regard to the various main drains, that have 
been made in Karnal, is there any advantage in further 
widening and enlargiug them ?—There is one new survey, 
it is reserved as a famine relief work (No. 8.) 


92. Q. Are there any other drains going to be en- 
larged P— No—not at present, 

93. Q. {Mr Wilson.) —A good deal has been done 
already to straighten and widen the channel of the Western 
Jumna Canal P—Yes. 

04. Q, Is it desirable to make any more outs-off ?—Yes : 
one at Jagadhri. 

95. Q. There is not much possibility of famine there ?_ 

No. 

96. Q. It is not too far away from famine-stricken parts 
for people to go there P—We have been asked to keep it in 
hand. 

97. Q. Wonld that work employ a large number of 
labourers P—Five hundred for six months. 

98. Q. Are there any other such outs-off P—I don’t know 
the exact locality of any others, but could provide others. 

99. Q. Yon said that yon supply water free of charge to 
village tanks ; the demand is much greater than you can. 
supply ?—On the Sirhind Canal only in certain months, 
April and May, 

100. Q. Yon could have supplied the demand if you had 
stopped irrigation ?—In April they did very little irrigation 
the re. 

101. Q. Is it the general principle that tanks should get 
filled before the demand for irrigation begins P —Yes on that 
canal. 

102. Q. In the case of one watering in the cold weather 
do you propose to charge a lower rate for that one watering 
for the rabi P—Yea. 

103. Q. A lower rate than the full rabi rate P—^Yes. 

104. Q, On the Bari Doab Canal you try to give a full 
watering for the rabi, if yon have the water P—Yes. 

106. Q,. But you are not bound to do so ? - No. 

106. Q. Do yon charge a full rate for the rabi?~~l never 
did. 

107. Q, Mr. Fanshawe, in the last paragraph of his 
second memorandum, says, “ it cannot he right that in years 
of famine canal villages should be nearly as badly off as 
nnirrigated villages, but this was the case I consider in a large 
number of cases in the Hissar and Eohtak distiiots in 1899 
and 1900.” Do you know anything about that P—No. 

108. Q, Some officers say it is no use giving a water¬ 
ing unless the canal can guarantee ripening the rabi 
crops, can you give any such guarantee in the case of this 
dry tract P—Yes, I don’t mean to say that the crop will be 
the same quality as a well crop, but we do not give water to 
land unless it is practically oertaiu that we oan guarantee 
a half outturn of grain plus three-fourths outturn of fodder. 

_ 109. Q. When you supply water fora tract, yon give the 
village a certain amount of water, but you have no control 
over the area to which they give the water ?—We have a 
village map and mark on that certain areas, which we can 
command, every man in that area has a right to the water, 
but only one-ionrth of the area will get the water. If a 
man has ten acres, even if he is close to the canal, he can only 
irrigate 21 acres; every man in that area has equal rights 
to the water up to a limit of 25 per cent, 

110 Q. Is it not often the case that they sow a much 
larger area of rabi in the hope of getting rain ?—Yes. 

111. Q. If the rain fails you cannot give them enough 
canal water P—No. 

112. Q. And the.crop falls. In such aease dp yoncharge 
full rates for the crop that has partially failed P—No; if it is 
less than one-half of the crop we remit. This was my rule 
as Executive Engineer on the Bari Doab Canal. 

113. Q. Then the remissions must be very large in a 
year of drought P—Yes. 

114. Q. Mr. Fanshawe, also says, “ if we cannot forbid 
such crops [sugarcane and cotton ] can we not at least 
arrange that in years of failure of rain canal water will be 
given to grain crops in preference,’’ that is to say stoy 
giving water to sugarcane and cotton and give it to grain 
crops, wonld that work P—I don’t see how yon can refuse if 
they have started their crops on the supposition that you 
will give them water, 

115. Q. Are not the initial expenses of sowing sugar¬ 
cane pretty oonsidirable P—Yes. 

_ 116. Q. You say on the Bari Doab Canal there was con¬ 
sider able discontent as regards closing in the rabi. What is 
the chief reason of the discontent?—They thought they 
would lose their sugarcane. 
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117. Q. But experience shows that they did not P—Yes. 

118. Q. The rainfall is fairly secure P—Yes. 

119. Q. If a similar policy was followed in a tract where 
the rainfall is not secure, they would similarly fear they 
would lose their Sugarcane P—Yesj until they got into the 
habit of sowing earlier so as to take the last watering 
with the rabi paleo. 

120. Q. You don’t advocate this policy except where 
water is near the surface P—No, Only where the depth is 15 
feet or less. 

121. Q. (Mr. Bajaratna.) —You spoke about tlie stop¬ 
page of irrigation in certain parts of Ludhiana by the clos- 
mg of sluices; were not large areas deprived of irrigation 
by these means P—One crop j for the hhurif they had the 
usual supply. 

122. Q. The water saved in the rahi was given to other 
villages, I suppose P—Yes in dry tracts. 

128, Q. These tracts don’t want any supply for the 
hharifi —Yes, they require it all the year round. 

124. Q. Why do you deprive one village of the benefit of 
rahi cultivation and give it to another P—In the upper 
tract where we reduce the supply the sub-soil water is 
within, ten feet, in the other it is a hundred feet from, the 
surface ; in the former there is a lot of malaria on account of 
water-logging. 

126. Q. (The President .)—I suppose the.rainfall is far 
greater than the rainfall down in Ferozepore P—Yes. 

126. Q. (Mr, Bajaratna.) —You said in reply to Mr. 
Wilson that you would stop the rayat from Irrigating a 
larger area than that for which the water was available, how 
would you do that P—The other men would prevent him, 
not we, 

127. Q. How do you regulate the supply P—We allow 
sufficient water to irrigate one-fourth of the area in the old 
villages. Before the new procedure came into force, some 
of them irrigated the whole, of their areas. . 

128. Q. You limit the supply to one-fourth and they dis¬ 
tribute it as they like; if owing to extended irrigation it 
goes beyond the limit, and there is a short orop why do you 
remit the assessment P—We do not go into that, wo 
remit on failure of crops. This mnst be understood to refer 
to my personal procedure on the Bari Doab Canal. . 

129. Q. (Mr. Ibbetson,)—'WerB you not on the Western 
Jnmna Canal in the old days P-t-No. 

130. Q. Yon say that it is too soon yet to say jvhat the 
restriction of irrigated area is, due to the rednotion of supply 
which has been going on for the past two and a half to three 
years ; but before that was there not a considerable reduction 
of the irrigated area in the water-logged tract of the 
Western Jumna Canal P—I think the actual irrigated area 
has increased. 

131. Q. When the new main line was opened yon ob¬ 
tained command of a large tract which was formerly irri¬ 
gated by lifts and was not water-logged P^—Yes. 

182. Q. The lift irrigation had been practically confined 
to small tracts, and yon now irrigate a considerable area 
that had not had water before ? —Yes. 

133. Q. Even supposing it is the case that the old canal 
villages have not reduced their irrigated area, is it not pos¬ 
sible that the water-logged villages may have had their 
area reduced considerably P—It is possible. 

134. Q.'It is lik'ely that thebe is a good deal of that p— 
Yes. 

186, Q. IThere is now a proposal to reduce the area largely 
in addition to any rcduotiQu that may have then taken 
place P—Yes. 

136. Q. As regards your proposal to refuse water to the 
rabi dn the Delhi Branch, there is a large wheat and food 
crop area in the rahi along that Branch, is there not P—Yea; 
there is. 

187. Q. I think in 1900, it suffered very much because 
you could hot give it enough water to mature the crops P— 


Probably they considered it suffered very much, ! think that 
is a comparative expression. 

138. Q. Supposing yon had given no water at all b 1900 
what would have happened ?^I cannot say. 

139. Q. Would not the crops have gone absolutely P—The 

outturn would have been very much less. 

140. Q. Would yon have got anything P—Yes, I think 
so. 

141. Q. How; Tam speaking of 1900 P—The 
would be very large and well matured.—The rabi would 
have a first watering and probably a last watering : the out¬ 
turn would probably be fid to J. 

142. Q, But even in any year the outturn would be con¬ 
siderably reduced ?—Possibly. I think probably. 

143. Q. As a fact the people found it worth while to irri¬ 
gate from their wells after the first watering at consider- 
able expense to themselves, in order to get the increased 
produce P—Yes. Unfortunately the wells are very few in 
number.—It is part of my proposal to quite treble the 
number of wells. 

144. Q. Even with that watering the total produce would 
be considerably diminished P—Yes. 

14 . 5 . Q,, And yon would diminish the produce every year, 
and reduce it to nothing in a famine year, in order to spare’ 
water for-Hissar P—That is rather an extreme view. 
In Ludhiana, where the rali rainfall is exactly the same 
as in Dehli, they had fair crops. 

146. Q. There, is the rainfall liable to fail the same as in 
Delhi P—Yes. 

147 . Q. What would happen when the rainfall did fail P 
—It cannot yet be said. 

148. Q. I don’t quite understand about the one-fourth 
area ; supposing a .man, has .ten acres and you gave him 
water for two and a half acres, say Ms turn is six hours, and 
ha decides not to put the full amount of.water on the two- 
half acres, but to distribute it over a larger area, you don’t 
stop him when he has watered bis two and a half P—No, we 
oaimot stop him. 

- 149. Q, As long as he did not exceed his she hours even 
the villagers would not interfere with him P—No, 

150. Q. You say if there is less than half a crop, there is 
, a remission j Mr. Preston said that if there is no crop there 
is no charge, but that any crop at all, that can be recognized 
as a crop, would pay the full rates because you could not 
trust the establishment to estimate how much the crop fell 
short P—I think the rule differs on different canals. ' 

151. Q. On the Western Jumna Canal what would a one 
fourth Orop pay P—I remit three-fourths of tho assessment.' 

152. Q. Half a orop would pay half rates ?—Half a crop 
or more would pa.y full rates : less than half a crop would 
receive proportionate remission. 

This only refers to the Bari Doab and Western Jumna 
Canals. 

■ 163. Q. (The Fresident.)~On the old Western Jumna 
Canal there must be a number of old loops at the bend of 
the canal P—Yes, we have cut them off. 

164. Q. And are the old banks still standing?—In 
man.v oases they have been restored to cultivation. 

166. Q. Would that be a good famine work, to give it 
back to cultivation again P—1 don’t think so. 

166. Q. (Mr. Migham.)-^m you say anything about 
the prohibition of rice cultivation in the H issar district P— 
Yes, there was an order by the Deputy Commissioner for¬ 
bidding the cultivation of rice. When that order was given 
there were 10,000 acres in the Hissar Division of the Hansi 
Branch, in the next year there was absolutely hone, and 

from that time it has again gone on increasing till the last 

return was about 3,000 acres. 

157. ' Q. They have been growing it again P Why# Is 
that due to laxity P—The order has not been enforoel" 

158. Q. Is there any rule under the Act by which you 
could enforce the order P—I am not aware of any, ^ 


WiTKBSB No. 32,—Mil. C. M. Kiiro, I.C.S., Settlement Collector, Ferozpore District, Sirsa. 

Mr> C. M. Memorandum on Irrigation Inundation Canalt in the Ferozepore District. 

The Ferozepore Inundation Canals were started by property of the ahnoshes (irrigators) and some the property 
11 Nov. 01. Urey, C.S.I., when he was Deputy Commissioner of of the Nawab of ^amdot. All the canals are managed 

' Ferozepore in the seventies. Some of the canals are the by a local (district) canal department, at the head of 
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wbioh 18 Bai Bahadur Maya Das, Extra Assistant Com¬ 
missioner. These canals irri^te the Hithar or low lands 
of the district, while the Sirhind Canal irrigates the Bohi 
or uplands. At present there is a small strip of country 
between the area commanded by the Sirhind Canal and that 
commanded by the existing inundation canals. About 
3i years ago, when I was Deputy Commissioner of Feroze- 
pore, 1 had this strip of country surveyed, and a new 
canal aligned. This new canal was to have its head in the 
Ludhiana district just outside the Ferossepore district, and 
would have irrigated most of the diy villages in the Moga 
tahsil between the Sirhind Canal and the existing inunda¬ 
tion canals. The initial cost of the canal waste be met 
by a loan of over a lakh of rupees from the Mamdot 
Estate, the loan being repaid by the imposition of a small 
rate per acre irrigated.’ According to my calculations the 
whole loan would have been repaid with interest st the 
rate of 6 per cent, before the present Nawab came of age. 
About that time also the existing settlement of the 
Moga tahsil would have expired and the rate could 
have been converted into a fluctuating land-revenue 
rate payable to Government. The Local Government did 
not at the time approve of the scheme, partly because it 
would be necessary to obtain a loan from the Mamdot 
Estate. I understand that the scheme is now being 
elaborated, and that there is every chance of the canal 
being oonstiucted. 1 am told that among the schemes to 
irrigate the Montgomery 6ar is one to construct a dam 
across the Sutlej just above the railway bridge and to 
take oflF a perennial canal from above this dam. The eSect 
of this dam must be to lower the head of water below it, 
and unless something is done to compensate the abnoshes 
of the inundation canals having their heads below the 
dam, they will suSer a serious injustice, I talked over 
this matter once with Mr. Feresford, at that time Chief 
Engineer. He thought that in the first place the head 
of water in the river below the dam would not be lowered, 
by the dam, and in the second place, if it were lowered, 
that the existing inuudation canals need only be deepened 
and extended. If the head of water below the dam is not. 
lowered, no barm will be done, but if it is lowered, then 
the mere fact that the canals can be deepened and pro¬ 
longed will not do away with the injustice done to irriga¬ 
tors whose lands now receive water, but whose lands will 
be left high and dry if the canals are extended. Other 
people will benefit no doubt, but the benefit done to 
them will not make good the harm done to the others. 
Mr. Beresford then suggested a third plan which was that 
a feeder canal should be constructed having its head 
above the dam and»running along the river and giving 
water to all the Ferozepore inundation canals below the dam 
as well as to the inundation canals of the Babawalpur 
State. If this plan is feasible it will certainly improve 
all the inundation canals at present existing. The canals 
above the dam or weir will be improved in any case as 
the weir will raise the water level and thus the canals 
ought to begin running earlier and continue running later 
than if the weir is not constructed. I think a feeder eanal 
would have the same effect on the canals below the weir. 

2. The Ghaggar Canals in the Hissar district are the 
outcome of the famine of 1890-97. It is true that the 
project for these oaoals had been considered long before 


that year, but the famine led to the project being hurried Mr. O. M. 
on, and the canals were constructed with famine labour. Sing, 

These canals have hitherto not been as successful as it was- 

hoped they would be. This is owing to the exceptional 11 Nov. 01, 
character of the seasons since the canals were dug and . 

partly to the apathy of the people, who are for the most 
part unable or unwilling to construct the necessary water¬ 
courses. This apathy is particularly noticeable in the case 
of the country round Ellenabad which has been deprived 
of flooding from the Ghaggar by the Southern Canalf The 
Canal Department baa constructed a rajbaka for the 
people, but this does hardly any irrigation, because the 
people have not constructed any water-ooarses. 1 think 
that the more lengthy of these water-courses might be 
constructed at the expense of the Canal Department, 
though it is hard on that department to bear the expense, 

08 at present it is getting no return for the oonstructjOp of 
these canals, nor have the canals tended to any maierial 
degree to protect the tahsil against famine. 

3. With the exception of the area irrigated by the 
Ghaggar canals and of o very small area irrigated by the 
Sirhind Canal in the Eohi Circle, and another small area 
irrigated by the Western Jnmna Canal in the Bagar Circle, 
the whole of the Sirsa tahsil is entirely dependent on the 
local rainfall, which is very precarious. The depth to water 
all over the tahsil is far too great to admit of well irriga¬ 
tion. In the Bagar Circle the depth to water is about 
150 feet, and in the Rohi Circle it is about 120. Close to 
the Ghaggar Stream^ a little well irrigation is possible, but 
this well irrigation in many oases is unnecessary as the 
area irrigated by wells can equally well he irrigated by 
direct flooding from the River Ghaggar or by the Ghaggar 
Canals. A n attempt was made a few years ago to extend 
canal irrigation to the Bagar Circle, but the canals and 
water-courses were so frequently blocked with sand that 
the attempt had to be abandoned. Throughout the Bagar 
and Rohi Circles the people are greatly dependent on their 
ponds for drinking water. These ponds are usually too 
small to contain water right through the dry season j this 
year, which is a very_ bad year for the tract, most of the 
ponds are already quite dry, and in many cases the people 
have to go 6 or 7 miles for water. I think that in a few 
selected villages these ponds might be enlarged and greatly 
improved. The difficulty in a place like Sirsa is alwws the 
want of water for drinking purposes, and if this difficnlty 
can be lessened, it will be a great boon to the district. I 
do not advocate the extension of canal iirigation in the 
Bagar Circle, but I think that some extension might take 
place in the Eohi Circle, a small portion of which is now 
watered by the Sirhind Canal, 1 do not know if there is 
sufficient water in the river at Bupar to permit of more 
water being sent down this canal in the winter, but there 
must be plenty of water in the summer, and if irrigation 
is extended to the Rohi Cirole only in the summer months, 
it will be a great boon. 

4. I have often thought that this was a district in which 
artesian wells might with great advantage be constructed 
1 have read that artesian wells have been constructed and 
used for irrigation in the drier parts of Queensland, and 
this has led me to think they might prove useful in Sirsa ; 
but I know nothing about artesian wells, and I merely 
throw out this suggestion. 


1. Q. (2%e President.)^You. are Settlement Collector 
of Sirsa P--reB, I have also some special duty in the Feroze¬ 
pore district, in connection with the revision of the abidna, 
rates on the Sirhind Canal. 

3. Q.—You allude to a canal you yourself had had sur¬ 
veyed in the Ludhiana district; has it ever been made P— 
Not yet, but I believe it is to be made soon. 

3. Q.“When did you leave Ferozepore P—I was there as 
Deputy Commissionor in 1900; nearly all my work has been 
in the Ferozepore district. 

4. Q.—Lid yon find that mneh alarm was felt about the 
proposed new Lower Bari Doab Canal P—No, 1 don’t think 
so—the ofiicials were more alarmed than the people, 

5. Q .—You say, in paragraph 2, of the Ghaggar Canals— 
“ These canals have hitherto not been as successful as it 
was hoped they would be; this is owing to the exceptional 
character of the seasons sinoe the canals were dug, and 
partly to the apathy of the people.” I suppose they were 
rather intended for exceptional seasons?—I believe that 
was the original idea ; they were dug for flood water ; in-a 
dry year there is no water in the Ghaggar at all. One 
year they had a great flood, more than 'the canals could 
hold, then in a dry year there was not enough water to 
irrigate. 


6 . Q.—You would not pronounce them works of any 
value for famine protection P—They would afford protection 
to a small extent; they are not of very great value as 
famine protection. 

_ 7. Q .—As regards the Sirsa tahsil, have you any suggest 
tion to_ make to protect that from famine P—The only 
suggestion I have to make is that you might get more 
water from the Kotla branch of the Sirhind Canal, that 
would protect the north-west part of the tahsil; and you 
might extend the Western Jumna Canal branch ; that has 
been attempted before, bat for some reason they stopped 
irrigation except in one particular circle—the Nali. 

8 . Q. (Mr. Sigbam.') —What has been attempted 
before ?—Extension from the Western Jumna into the 
Bagar Circle. 

9. Q.—You say in paragraph 3, “the depth of water all 
over the tahsil is far too great to admit of well irrigation. 
In the Bagar Circle the depth of water is about 150 feet and 
the Eohi Circle it is about 120." These wells although out 
of the ^uestion;for irrigation are suitable enough, I suppose, 
for drinking?—No, in moat oases the water is very bitter; 
a good rainfall will make the water sweet: it is generally 
quite undrinkable, 

10 Q ,—Have you had any famine experience P—Na. 

s Z 
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jf,, 11. Q .—As Deputy Commissioner of Ferozepore you had 

C M Eina, slightoharge of that system of canals that Colonel 

_Grey began F—I was responsible for them entirely. Maya 

11 Nov. 01. exfioutiva officer. 

- 12. Q.—I suppose they are now running very smoothly P 

—Yes. 

18. Q .—Does the Deputy Commissioner exert any eon- 
ti'olP—It is merely nominal. 

14. Q.—Maya Das is rather an exceptional man, I 
believe P—Quite exceptional. 

15. Q—Do you think that having got a start one, may 
now look forward to the canals going on without more 
interference P—Yes. 

16. Q.—I suppose you highly approve of the system P— 
Yes. 

17. Q .—Could it be introduced elsewhere do you think P 
—The only place where I think it might be introduced is 
on the Inundation Canals’in Montgomery. 

18. Q.— Have you had any experience of private canals 
elsewhere P^—No. 

19. Q .—Do you think the District Board could work a 
system of Inundation Canals P—The District Board is prac¬ 
tically the Deputy Commissioner, 

20. Q —Yon draw our attention to the question of 
artesian wells ?—Yes, I beard of their being tried in 
Bhlwani, but they did not prove successful, 

21. Q. {Mr. Wilsoit .)—They went down to 1,300 feet. 

22. Q. {Mr. Higham).~YovL say in your note that 
“ the Ghaggar Canals are not as sueoessful as it was hoped 
they would be ; this is owing to the exceptional ohaiaoter 
of the seasons since the canals were dug, and partly to the 
apathy of the people, who are for the moat part unable or 
unwilling to construct the necessary water-courses.” P—Yes, 
they were also partly holding off because they are afraid of 
getting their assessment increased, 

28. Q. How do they have cultivation at all P—They have 
got none. 

24. Q. They cannot keep that on for ever P —They have 
done it for two years : the land is for the most part owned 
by baniasj who can afford to wait. 

26. Q. Would not making water-ooni'ses be a good relief 
work P—Yes, if you had a famine. 

26. Q. You spoke about filling tanks from canals, do yon 
know those villages that are south of Ddbwali P~Yes, 
there are some filled from the Eotla branch. 

27. Q. As regards the Ddbwali, that was made mainly 
with the intention of filling village tanks ; the witness we 
have just had said one village was four miles distant; do you 
know anything of these villages or of the arrangements 
that were made p—No. 

28. Q. Yon don’t know much of these villages that fill 
their tanks from the tails of the Sirhind Canal ?—No, 

29. Q. {Mr. Wilson.)~About this question of tilling 
village tanks from the Sirhind Canal, is it usual in tha 
■'^•iv.ilka tahsii for village tanks to be filled from a canal?— 
Yes, 

80. Q. Nothing is charged P—No, if water is taken just 
before the canal closes for silt clearance, 

31. Q. Is something charged at other times?—Yes, full 
rates, 

32. Q Is it a generous policy to charge them for filling 
their tauks st any time < f the year, if you have surplus 
waterP—I have never heard complaints about drinking 
water in the Fazilka tahsil. 


_ 38. Q. Would it not be good policy wherever snob 
villages exist lo provide them with drinking water and pour 
canal water inp their wells even at the cost of irrigatmn P 
—Yes, I think it would be. 

38 Q. In the Fazilka tahsil is it not the case that there 
Las been a restriction of canal irrigation in the last 2 or 3 
yearsP—Yes, there has been a restriction; the outlet pipes 
are now of smaller diameter, 

39. Q. The effect has been to give them less water than 
before P-Yes. 

40. Q. Has there been any great reduction of irrigation 
in consequence of this restiictiou P—No. 

41. Q. Has any hardship been caused to the people in 
oonsequcnoeP—There are great complaints, but I think it is 
due to their not having got sufficient notice, they ooiitinued 
to irrigate a large area and could not mature it. 

42. Q. Do you think when they understand the matter 
that there will he any great hardship P—I don’t think the 
water in Fazilka as a whole should be reduced. 

43. Q. I am talking about individual villages?—I think 
if there is a village that gets more than its share there is no 
reason why it should not oe reduced. 

44. Q. Will it give rise to hardship P—No. 

46. Q. What is done with the water saved ?—They have 
tried to distribute it over the whole tahsil. 

46. Q. Do you think that is a fair and proper policy P —I 
think so. 

47. Q. In the case of the canal in Ferozepore you had a 
survey made—who made the survey P—I think it was done 
by the Canal Department. 

48. Q. What sort of man was in charge of the survey ? 
—A Sub-Overseer. 

60- Q. On what pay ?—Rs. 25 to Bs. SO, 

51. Q, Were yon satisfied with the levels made ?—Mr. 
Mullaly went over it at my request ; he was satisfied. 

62 Q, Did he help you in designing the canal P—No, he 
said the canal bad been very well designed. 

63. Q, Was it designed by one of Maya Das’a men 
Yes. 

54 Q. What was the estimate of the probable financial 
result P -1 proposed to borrow the money from the Maradot 
estate. I think it was to cost Bs. 1,25,000. 1 proposed to 
repay the loan by a vote on the acreage irrigated. 

65. Q Why could not tha loan be *got from Govern* 
nient P—1 don’t think Government oonld have lent rrs the 
money, and besides the money was lying in the Marndot, 
estate; it was an excellent speculation. 

56. Q. The result of such a canal would be that the land 
revenue assessment would be largely increased P—Yes, an 
extra Rs. 30,000, 

67. Q. Should Government pay some part of the cost of 
this canal P—Government would not have spent a fraction 
on it. Government has not constructed any of the other 
canals in the district, 

68. Q. Suppose Government said we are prepared to 
make these canals ourselves and charge oueupier’s rates, 
would that be letter thau the Ferozepore system P —No. I 
don’t think so. 

69. Q. What is the advantage of the Ferozepore system p 
—1 would not propose two systems in Ferozepore, and it 
would cost much more ; it is doubtful if Government could 
have done it as cheaply as it was done, as Government wouJd 
have had to pay for the land ; we got it for nothing, 

60. Q. Who pays for the bridges F—They were paid for 
Out of the silt clearance fund : there is a surplus. 


83. Q, Aie you quite sure about the charge for drinking 
water P—Yes ; if the water is taken. 

34. Q, Is not drinking water so valuable that it might 
well be given.free for the villagers and Heir cattle P—It is 
not so valual le in Fazilka as it is in Sirsa> because the 
people can use the water in the oaiials. 

35. Q. The water in wells in Fazilka was formerly very 
brackish and the effect of the canal has been to make the 
water sweet P—Yes. 

36. Q And the canal has improved the condition of the 
tract P—Yes. 

37. Q. Are there not some villages on the Sirhind Canal 
where the water is brackish and the wells and tanks could 
be filled from canals with tweet water for drinking pur¬ 
poses?—Yet, in the Dabwali tahsil. 


61. Q. How did the surplus arise ?—It is a sort of Joint 
Stock Company; the irrigators are called together, the 
acreage share is made up and the bach is made over that, 
enough to pay for the whole establishment and the clearance 
of the canal ; in the clearance rate is included the up-keep 
of the bridges and new bridges. 

62 Q. Are there masonry regulators at the heads of the 
canals P—No. 

63. Q. Would it improve their working if they had 
masonry regulators P—Yes. 

64. Q. Would it be difficult to raise money for such 
regulators P—No, 

66 . Q. Are the people willing to pay for them P—Yes, it 
goes into the silt clearance rate. 
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66 . Q. (Mr. Ibhetso'n,)—ln the case of those villages in —It averages 12 years. C. M. 

1 he Paziika tahsil where the supply has been reduced and 67. Q. flow long have you been in FerozeporeP—Since £ing. 

no hardship experienced, of what standing is the irrigation P 1896, my whole service being 9 years. 


Witness 33 .—Me. B. G. Wallis, Superintending Engineer, 2nd Circle, Punjab. 


Note on proposed Famine Relief Works in the 

various Districts in the 2nd Circle, Funjal. 

1. The works have been specially considered in oonsulta" 
tion with the Deputy Commissioners of the districts con" 
cerned and with the Commissioner and Superintendent! 
Delhi Division. 

# * » » 

Note ly Witness on proposed and existing bunds in 
the Ourgaon District. 

1. In Appendix 10, attached to this report, figures are 
given showing the expenditure and income on seventeen of 
the chief bunds in the Qurgaon district during the last five 
years. Prom these figures it is found that considering the 
bunds collectively, (1) the average annual cost of mainte¬ 
nance is 1'4 per cent. on the original outlay, while (ii) the 
net profit averages 106 per cent, per annum on original 
outlay. 

2. With regard to the cost of maintenance apparently 
the expenditure under this head has been cut down by the 
District Board to the smallest possible amount; little or 
nothing has been done in the way of annual repairs ; the 
only repairs attended to have apparently been those neoes- 
sitaied by breaches of the bunds. Nothing has ever been 
done in the way of silt clearance inside the bund. 

5. The net profit on the bnuds would probably show a 
better return on the outlay in years of normal rainfall. It 
should be remembered that the years covered by the figures, 
were years of drought and in one ease of famine. 

4. The average annual cost of maintenance as deduced 
from Appendix 10, being therefore for the reasons given 
above, too small, the following detailed oalonlations may 
enable us to arrive at a mere accurate estimate. Take the 
case of the proposed Bhond Bund. 

Length of bund . • j=3,050 feet. 

Average height . . =s28'16 „ (say 28') 

Top width . . > =10 „ 

Side slopes . . * =1 in 3 and 1 in 4. 

Total earthwork . • ^64,42,116 c, feet. 

Cost of annual maintenance. 

Bs. 

(1) Chowkidar one at Rs. 7 per month fur 12 

mouths t . . . • . 84 

(2) Tools and plant (say) .... 16 

(3) Earthwork, ]" on slopes and 3' on top = 

68,458 0 . ft. at Rs. 6 per 1,000. . . 292 

(4) Turfing slopes with grass ■ , , .60 

(5) Annual silt clearance say 100' wide, of 1* 

deposit along the whole length of the bund 

= 25,417 0 . ft. at 5 per 1,000 . . . 125 

Total . 667 

Now the estimated cost of the bund is Rs. 33,067. 

the annual dost of maintenance may be put down at 
Es. 1- 8 per cent, on capital cost. The expected revenue from 
the bund is Es. 1,481. Not profit therefore = Re. 914 on 
outlay of Es. 38,067 or 2'4 per cent, per annum. 

6. The above estimate of the cost of maintenance it will 
be seen includes the item of silt clearance. Now in the ease 
of most of the bunds already oonstruoted, the silt brought 
down during the first few years after construction of the 
bund, only tends to raise the bed of the nullahs. These 
latter in many cases vary in depth from 10 to 16 feet, and 
the silt deposit in this confined limit may be put down as 1 
foot a year in depth. When once the nullahs have silted 
up completely, the deposit spread out along the whole 
iength pi the bund and concentrated at tlie toe of the 
embanktnent may be set down at from 1 to 3 inches a year, 
the latter being a very liberal estimate. It should be 
remembered, when considering the question of silt clearanoe, 
that the value of the land increases proportionately with the 
deposit of silt on it. 


6. Althongh in many instances in the past, the villagers Mr. Wallis. 

nave given the land on which bunds have been bnilt, free_ 

of costj compensation may have to be paid on account of the n Nov, 01. 

bunds now proposed. No provision has been made in the _L 

rough estimates on account of “ compensation.” The value 
of the land to be acquired may be set down as Es. 30 per 
acre. 

7. Apparently it is advisable that the Government should 
have absolute control over the water, in the case of bunds 
intended for perennial irrigation. To ensure this the whole 
of the area likely to be submerged should be acquired by 
Government. This should be done before the construction 
of the bund is put in hand, as the value of land will be 
greatly increased on the completion of the bnnd. 

8. Of the bunds which it is now proposed to coustruot, 
the following are intended for perennial iiTigatiqn ;— 

Damdama. 

Bhond. 

Ghata Sbamsabad. 

Khanpur Ghati, 

The remaining bunds, vix. 

Dingooha, 

Naudha, 

Ghata Shamsabad. 

Sikandarpur. 

Gurgaon bunds \ 

Nub i 

Taorn 5 Already oonstruoted 

Eoheri 1 

Sabras. J 

will hold up water only during the rains, say from June to 
October. It (should be noted thftt there are at present no 
bunds for perennial irrigation in the Gurgaon district. 

The existing bunds in years of normal rainfall only ensure 
the safety of the rabi crop. The land inside the bund 
obviously cannot he cultivated for the kharif. 

9. This question has been considered fully in the reports 
accompanying the various projects. 

10. Personal inspection and enquiries on the spot, showed 
that in the case of Ghata Bnnd, Ihe land both inside and 
outside the bund is cultivated. From tlie land on the 
downstream side of the bund two crops are obtained, the 
water impounded by tbebund being made available for 
irrigation in time for the rabi crop; the kharif crop on 
these lands depends entirely on the rainfall. The submer ged 
area within the bnnd obviously cannot be cultivated for the 
kharif, but the reservoir can be emptied in time to allow of 
cnltivation for the rabi, 

11. The Bbadshahpor bund dififers in certain essential 
respects from the Ghata bund. Tbe manner in which the 
impounded water is controlled is fully explained in 
Mr. McGregor’s note accompanying tbe estimate. Here 
except in what may be described as the original basin of 
the bund, two crops a 3 'ear are obtained, generally from ali 
land both inside and outside the bund. The rabi or winter 
crop is generally, however, the better crop of the two. 

12. Schemes for the oonstrnotion or the following bunds 
have been investigated more or less in detail ;— 

Damdama bund 
Dingocha „ 

Sikandarpur „ 

Nandha „ 

Bhond ,, 

Ghata Sbamsabad bnnd; 

while schemes for the extension and improvement of the 
following have also been pnt forward ;— 

Eoheri bund 
Sabras „ 

Taorn „ 

13. Before proceeding to furnish the information called 
for by the Government of India with respect to these 
schemes, a few preliminary remarks regarding the nature 
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and fnnotioni of these bunds might be useful. None of 
the existing bunds in the Gur^n district provide for 
irrigation throughout the year. Water is impounded by 
the bunds during the rains,—say, from June to October. 
At the end of that period, the reservoirs are emptied so as 
to allow— 

i. of the submerged area on the upstream side of the 
bund being cultivated. 

ii. of irrigation by flow on the downstream side of 
the bund. 

14. Now owing to the shallowness of many of the 
reservoirs, the net amount of water available for irrigation 
by flow, is small s so the utility of the bunds consists 
chiefly in improving the area covered by the water by 
means of deposit and soaking, also in recouping the sub¬ 
soil water and thereby assisting the well to supply more 
water. 

16. With regard to the utility of the bunds considered 
as schemes for the utilization of famine labour, it should 
be noted that in normal years of rainfall the country is 
no doubt, benefited by them, while in years of scant rain¬ 
fall they may still help in the protection of crops. If then, 
working expenses are paid in normal periods, the schemes 
might be accepted as financially sound with regard to the 
country as a whole, although in themselves far from being 
remunerative. Each suooessive famine would thus per- 
mauently enrich the country at the expense inourred 
during and immediately subsequent to the famine. 

16. To consider now in detail the points on which in¬ 
formation has been called for by the Government of India. 

(O) When sud by whom were Apparently pro^sals for the 
the original proposals for the construction of the buDds 
work put forward f enumerated above were first 

put forward by Mr, Eoberts, late Deputy Commissioner, 
and Mr. Daniell, late District Engineer of Gurgaou, in 
1882. 

Detailed surveys have been made and plans aud preli¬ 
minary estimates have in each case been prepared for those 
projects which have not been carried out up to dale. The 
quantity of water that will, be available for irrigation, for 
the several bunds, is given in the following statements :— 

Million. 


Damdama bund 

. . • 176| c. ft. 

Dingocba „ 

. 1 . 166 ,, 

Sikandarpur „ 

. . . 73 „ 

Nandba „ 

. . • 153| ,, 

Bhond „ 

1 . . 111^ „ 

Ghata Shamsabad 

. . . 78 „ 

Koberi bund 

. 1 . 97§ 1, 

Sabras „ . 

. . . 33 „ 

Taoru „ 

. 120 „ 


These quantities really represent the capacity of the various 
reservoirs, the whole of which will be available for irri¬ 
gation by flow below the bund, after deducting the usual 
percentages for absorption and evaporation. As regards 
seasons of drought, there are no data available on which a 
reliable estimate can be framed. Even in good years, the 
rainfall is often erratic, falling on the catchment basin 
iiregnlarly over small areas. Again the rain might fall in 
light showers, and at other times in heavy downpours 
amounting to as much as three inches in the hour. In 
years of drought the reservoirs would be practically empty 
and no revenue would be secured to Government. 

17. The estimated acreage that can be irrigated annually 
is as follows :— 


Damdama bund , . 

. 12,166 acres. 

Dingocba „ . . 

. 7,162 

n 

Sikandarpur „ 

. 860 

i» 

Nandha „ . 

. 6,290 

t9 

Bhond „ . , 

. 1,861 

19 

Gbata Shamsabad , 

. 2,700 

>$ 

Boberi bund . . « 

. 860 

»» 

Sabras „ . . . 

. 1,187 


Taoru „ . . , 

. 4,132 

»» 


The rainfall returns of the Civil Department for the last 
10 years over the whole of the Gnrgaon District, have been 
considered in forming estimates of the amount of water 
that would be available. 

18. There has been famine or scarcity during the foU 
Owing years ;— 

1868-1869, 

1877-1878, 

1896-1897, 

1899-1900, 

19. No exact information can be furnished as to the 
maximum area that the proposed works will irrigate in a 
year of drought. During such seasons it is probable that 
there will be very little water available for irrigation by 
flow. 

There is no danger of irrigation injuring the soil or 
resulting in water-logging in wet years, 

20. A water-rate will be levied on the area irrigated. 

21. Detailed estimatea have been furnished for each of 
the projects, 

22. All earthwork and rock-cutlin^ could be carried out 

(m). To what axtont could the ^7 famine labour and these 

work of eo&fitraotloa be carried tWO Oompxiso all 

out by famine labour, the Work that Would be neces- 

sary. 


1. Q. (The President.) —I understand you are Superin¬ 
tending Engineer of the 2nd Circle in the Punjab ?—Yes. 

2. Q. How long have you held that appointment P— 
Since J nly 1900. 

3. Q. What does the circle comprise P—The Civil Dis¬ 
tricts of— 

Hoshiarpur, 

Loodlanah, 

Amballa, 

Eurnal, 

Delhi, 

Gnrgaon, 

Rohtak, 

Hissar, 

Simla, 

Kangra, including Eulu and Lahaul. 

4. Q. Ware you here during the famineP—The second 
circle was divided temporarily into — 

i. Famine circle. 

ii. Ordinary ,, ' 

I held charge of the latter and afterwards of the former 
when it was re.amalgamated with the ordinary circle on the 
closure of famine operations. 

5. Q Have you had any famine relief work under 
you?—No, except a small one in Lahore. 

6. Q. This programme of relief works, how is it pre¬ 
pared?—The ordinary annual programmes for Famine 
Belief Works are prepared by the Executive Engineers of 
prdioary divisions, in consultation with Deputy Commis¬ 
sioners. The programmes are then examined by me in 
consultation with the Commissioner and Superintendent of 


the Civil Division aud are then forwarded by the latter 
officer to the Local Government. The special programme 
of which I have sent yon a copy, has been prepared in m v 
Office, after collecting information from Civil Officers, 
Famine reports, etc. This is a very special programme, 
and has not as yet been submitted offioially to the Local 
Government, as the appendices are not yet complete, 

7. Q. It is supposed to be revised yearly P—The ordi¬ 
nary programmes for famine work are revised yearly, I 
presume the special programme which I have now prepared, 
will supersede the ordinary annual ones and it will be 
revised yearly. 

8. Q. With reference to what yon say in paragraphs 7 
and 8 of your note have you seen any of these tanks P—Yes. 

9. Q. Is there water in them to any extent?—There 
was not when I saw them last month. 

10. Q. Were any connected with canal distributaries?_ 

Yes, 

11. Q. A good deal of work has been done in digging 
village tanks, do you think it is of any use ?—Not as ifar 
as I have seen; eventually of course they will hold water 
better; so far it has been of no use. 

12. Q. In working out this programme of works do you 
take into calculation the number of the population that had 
been employed during the last famine P How did yon 
arrive at the number for which provision was required to 
be made P—I asked the Commissioner for the information 
as to the percentage of the people what would require relief. 

13. Q. Would it not be better to try and find out what 
numbers were actually employed iu the tahsil P—I hav* 
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been trying to get that information ; 1 think it has jnst 
come in. 

14. Q, It is an Important feature, is it not P—Yes. 

15. Q. In some cases there will be more and in some 
less P —Yes, it greatly depends on whether we have to feed 
the people in their own distriots or draft them elsewhere; in 
Bohtak we have projects for 6 lakbs of rupees; I think the 
idea is to draft people off from there. 

16. Q* Bigham .)—The tanks in Qurgaou yield a 

return of 1 per cent. P—Yes, according to the statistics given 
to me. 

17. Q. You don’t know if the statistics are reliable P— 
They have been got from the Deputy Commissioner of 
Qurgaon. 

18. Q. Have you taken the actual original cost of the 
hundsP—Yes, as far as 1 was able to do so, from the in* 


formation supplied by the Deputy Commissioner of Gur- Br. Wallis. 
gaon. Please soo Appendix 10 of my printed note. —— 

19. Q, Have you made any allowance for a certain 
amouni of land depending on the existence of these bunds, 
lands that are prevented from being submerged P—Only for 
the land irrigated. 

20. Q. Not for protected lands P—That is a question 
that would require a lot of research. 

21. Q. Why are the tanks dry P—They won’t hold water 
because the soil is bad in some places and they have not 
had time to puddle themselves. 

22. Q. Are they fed from canals P—Very few, I 
believe, can be filled from canals. I have seen two in the 
Hissar district, which can be so fed and these won’t hold 
water. 


WiTNJSB No. 84.— Me. J. T. PaBBANi, Rbsidbnt ENomEBB, Patiala. 
Memoranda hy Witness, 


Mr. T. 
Farrant, 


I.-^On Famine Froteetive Schemes in the 
Patiala State, 

The Patiala Darbar have been asked by the Government 
whether they wish to have any schemes that they may 
devise for affording protection against drought included 
within the scope of the inquiry contemplated by the Gov¬ 
ernment of India. This inquiry will deal with the subjects 
of famine works and programmes aud the extension of 
protective irrigation. 

2. There are several small tracts in the plains that 
require to be considered in oonnection with this subject of 
famine protection but of these there are only two for 
which co-operation may be expected (and could be asked) 
from the Government. These are (a) the Narnaul tract 
and (5) the portion of the Narwana tabsil that is situated 
east of the Ghaggar River and adjoins the Sirsa Branch 
irrigation, The other portions are small and Isolated oud 
oould only be dealt with locally. 

3. With regard to the Narnaul tract, it is evident from 
an examination of the map that any schemes for irrigation 
from a canal would have to form part of a project for the 
irrigation of the adjacent distriots of Rohtak and Gurgaon. 
Suoh a project would have to be on a considerable scale, and 
would either consist of an extension of the existing Western 
Jumna Canal (wliioh is improbable, or of a new canal from 
the Jumna river taking out above Delhi. As to whether 
such a schema is possible having regard to the physical 
features of the country it is not possible to say here; but 
any such canal could only hope for a supply of water during 
the flood season, as there are already three canals fed from 
the Jumna—the Eastern and Western Jumna at Dadupur, 
aud the Agra canal with its ^head-works at Okla below 
Delhi. It is ev'ident then that any scheme for the protec¬ 
tion of this tract by a monsoon oanal would have to form 
part and parcel of a much larger scheme to be carried out 
by the British Government. Nothing has been said about 
irrigation from tanks and wells, because these are after all 
only minor works in which the only assistance required of 
the Government would be in the matter of professional 
advice perhaps. Something will be mentioned farther on 
regarding storage tanks and wells, 

4. The only other matter requiring referenoe to the Gov¬ 
ernment with a view to assistance is the possibility or 
otherwise of extending the irrigation of the Sirsa Branch 
to the tract of land lying between the northern boundaiy 
of the present irrigation and the Ghaggar river. There is 
also a small tract lying between the southern irrigalion 
houndnvy and the boundary of the Jhind State which is 
unprotected so far and to which it may be possible to extend 
the iriigation. 

5. Besides the tract of Patiala territory referred to in the 
two preceding paragraphs there are other small patches 
which (eel the pinch of famine, but they are situated close 
to oanal-iri'igated country and are not in such urgent need 
for works of amelioration. At any rate such works would 
be local and snob as would not depend npon the oo-operatioQ 
of the Government for their execution. 

6. There is first the Sardnlgarh tract situated on the left 
bank of the Ghaggar river, which thus outs it off from 
irrigation by the Sirhind canal. It is doubtful 'whether 
any irrigation could be done from nells except in the imme¬ 
diate neighbourhood of the Ghaggar, as the spring level is 


probably too low. This is, however, a matter for enquiry Uov. 01. 

Further, any project for damming up the Ghaggar and -* 

storing water, besides being very costly, would meet with 

disapproval from the Government and would raise thorny 

questions regarding the rights of the villages lower down, 

especially as canals have been taken out of this river near 

Sirsa. Then again the Ghaggar here runs in a fairly deep 

channel and the greater portion of the water dammed up 

would be useless for irrigation as it oould not command the 

country. The cost of a bye-wash to pass flood waters would 

alone be a very costly item. The best way to irrigate this 

tract, if the levels permit, is to carry the water of the Boha 

Gajbaha across iu an iron tube syphon; if the levels 

permit this will be not only much less costly than any 

scheme for storage, but a perfectly sure preventive of 

famine, which a storage tank would not be. 

7. The next tract is that situated between the Ghaggar 
River and the irrigation boundary of the Ghaggar and Choa 
Branches of the Sirhind Canal. This is liable to inundation 
not only from the Ghaggar River itself but from the Cbo* 
Nullah—sparsely populated and so close to irrigated 
country that it can never feel the pinch of famine very 
severely. Water for cattle pan be had at no great distance 
—a very great advantage. Extensions could be made from 
the Karamgaih Rajbaha into a portion of this tract, but no 
Irrigation would be done in years of good flood, and the 
ohannola would be liable to be damaged, Thooiroumstances 
are not so urgent os in the preceding case ; and extensions 
of the canal system would have to be cautiously made. 

_ 8. For the country on the left bank of the Ghaggar and 
situated between it aud the Sirsa Branch, if nothing can be 
done from the Sirsa Branch Canal as suggested in paragraph 
4 above, it is possible that it may be supplied with water 
from the Karamgarh Rajbaha, but levels would require to 
be taken. Even if the levels are favourable the scheme 
would be costly and would only be taken up after careful 
study of the whole question. Mnch might be done in the 
meantime to ameliorate the condition of the people, iy 
improving village tanks, taking oare that there is sufficient 
oatohment area for each. 

9. The area near Patiala City and lying between the 
Patiala Nnllah and the Ghaggar is iiTigated partly from 
tho Banur Canal and parUy from cuts made from the 
Ghaggar. The wells are not deep either and the country 
is safe. But the condition might be improved by improv¬ 
ing the Banur Canal alignmout and taking 'the canal on to 
the watershed instead of passing it into tho drainage line 
as has been done below Banur. The oanal oould .then serve 
more country. 

10. To return now to Narnaul. If this cannot be irri¬ 
gated by o canal from the Jumna, either direct or from an 
extension of the Western Jumna Canal, recourse must be 
hud to wells, wherever these are possible under the condi¬ 
tions, or storage tsoks. This cannot be undertaken without 
careful surveys and unless tho conditions are favourable. 

These conditions are dealt with in the acoompanying short 
note on storage tanks. It is probable that in the near 
feature artesian wells will be tried for suoh tracts as this, 
but they will be costly, are always more or less speculative 
in ohuraotor, and uuless experts are employed iu sinking 
them the result is sure to be disastrous. 

11. To touch on some other points mentioned in Khalifa 
Sayad Muhammad Hussain’s notes. Nothing can bo done 
with the Sirhind and Choa Nnllaa except perhaps improve 
their outfall and make thorn more effective as natural 
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drsioageB. The country traversed by them below the Teedev 
Line at any rate is already irrigated by canals, and they are 
occasionally called upon to act as escapes for the canal. 
With regard to the Sursati, correspondence is already pend¬ 
ing with the Government on the subject, and nothing further 
need be said here. Irrigation in the hills is already carried 
on extensively by means of ingeniously devised “ kuls and 
any system of pipe irrigation is altogether too eosUy to bo 
thought of until the demand for It is shown to bo really 
urgent. 

II-^On storage tanka for Irrigation in Narnaul 
District. 

Daiifall.—As the greater portion of the water doe to 
light fall of rain is absorbed into the ground, and is rapidly 
lost by evaporation, it is unnecessary to take into considera¬ 
tion for storage purposes any rainfall outside the monsoon 
months, July, August, and September. The average for 
these months cannot be obtained for Narnaul itself, but 
for adjoining tracts the following have been taken from the 
Weather Reports of the Government of Indian— 

Sirsa . . 12‘01 average 1st June to 80th Sept, 

Bikaneer . 9-26 ditto ditto. 

Delhi . . 24-76 ditto ditto. 


age are doubtless accurate ; but for present purposes a rate 
of sinkago of 01 feet per day or 3 0 feet in the month 
should be allowed. Even this rate will probably be exceeded 
for some time in a new tank. 

4. Now it 18 evident, the loss from evaporation and 

absorption being so heavy, that the stoved water should be 
used as quiokl-,' as possibly. But here the difficulty that 
presents itself is this. In a good year of average monsoon 
rainfall there will be a full tank but no demaud for irriga¬ 
tion. The water will have to be kept till September or Octo¬ 
ber for the rabi sowings and the loss will be very great. In 
a year of scanty rainfall the tank will not be fuU at any 
time perhaps, and certainly dry until good rain falls. If 
the rain is late no could be sown, and the water 

would have to be stored for the rahi sowings. If the rains 
ceased early, on the other hand, the water stored could be 
used in maturing the crops. In both these latter 

cases, however, the stored supply would be short. These 
three oases then will be considered— 

(1) Rainfall normal in quantity and distTlbution. 

(2) Rainfall late. 

("3) Rainfall ceases early. 

5. The next point to settle is the distribution or the 
12 inches of rainfall. This may be assumed to be practi¬ 
cally as follows:— 


Average • 16-34 

Assume that 12 inches is the average for Narnaul. 

2. C'afe/menA—The catchment area will depend on the 
proportion of rainfall running off. In Mysore, where the 
monsoon rainfall is about 10 inches, the proportion of run 
off is assumed to be 0'25 (Molesworth). Mr. Binnie’s 
observations for small rainfells gave much smaller propor¬ 
tions for the Central Provinces. It is only possible to 
make a rough gu 0 sfl and to assnine that for Narnaul the 
ratio of run off will be ono-siitb. That is, two inches will ho 
available out of the 12 inches of rainfall for storage 
purposes. One square mile of oatohment then-will yield 
640 X i equals 106-67 feet acres of water i or put iu 
another way, six acres of oatohment are required to give DO 
depth of water per acre of the tank. 

Assuming different depths of water in the storage lank, 
we have the following table :— 


Depth of water in storage tank. 

Catchment 
required per 
acre of tank. 

10 Feet 

60 Acres. 

15 do. , • • • • • 

90 do. 

20 do. . 

120 do. 

26 do. 

160 do. 

30 do. 

180 do. 

35 do. ,••••• 

210 do. 


June , 

. 10 days . 

. I'OO inches. 

July . 

. 31 do. . 

• 4-50 do. 

August 

. 31 do. . 

t 4-50 do.. 

September 

, 20 do. . 

, 2"00 do. 


92 days . 

. 12'00 inches. 

and further that In case (2) above the 

rainfall will be 5*5 

inches in the fii-st two mouths, and in 
inches in the last two months. 

case (3) above 6-50 


0, Now in the ease of normal rainfall (1) where the 
water must be stored for use in rahi sowings as the loss 
will be 6-0 feet vertical before the water is brought into 
use, and another throe feet at least while irrigation is going 
on; or 12 feet in all, it would not he much use in having a 
catchment that will give a less depth than 20‘0 feet gi-t ss, 

or 11 feet net. In this case the vatio^^^^i. bircatchment 

equals *3 equals Iths. A storage tank ll-O feet deep would 
be required then with a ratio of 120 to 1. ^ ' 

tank as in pai-agraph 3. 

The calculation being as follows i— 


Catchment to 


Por a storage tank of one square mile (640 acres) and 
20 feet deep, the catchment area required will be 640 X 120 
acres, or 120 square miles. This question of catchment is 
will be seen imposes a limit on the size of the storage tank 
which must, be adapted to the available area on which it is 
possible to collect the rainfall, In fact larger collecting 
areas will be necessary as the rainfall will be distributed 
over three months or so, and as there will be less by evapora¬ 
tion and absorption in the tank and consumption of the 

water for irrigation purposes it will readily be understood 
that smaller capacities in the reservoir will suffice, 

3. Evaporation and absorption ,—^This brings us to the 
question of the loss by evaporation and absorption. In 
Molesworth the loss of water in tanks in Uajputana is given 
as 0-027 feet (average) per day all the year round. In 
April and May 0'0333 feet per day. ^ These depths appear 
to be very small acooiding lo experience on the Punjab 
Canals. On the other hand it must be remembered that 
practically impervious soil is selected for building storage 
tanks on. and that to build one on more or less poroug 
ground would be waste of money. Measurements in the 
hospital tank at Patiala gave the rate of sinkage at 0-1 feet 
per day, or from three to font times the above rates. In the 
escape channel at Patiala the rate was 0'2 to 0-3 feet per day. 
No one would think of oonstmoting a storage tank on soil 
like this. In old established tanks the small rates of sink- 


Months 

Days. 

Becsitib TSOlt 
I.09B BT 

Balance 
in tank 
stored, 
feet depth. 

Total 
depth 
in tank 
at end 
of 

month. 

rttch* 

Dicnt, feet 
depth. 

Evapora¬ 
tion, feet 
depth. 

J une • 

• 

10 

1-66 

100 

0-66 

0 66 

July 


31 

7-60 

300 

4 50 

5-16 

August. 

• 

81 

7-60 

300 

4-50 

966 

September 


20 

333 

2-00 

1-33 

.11-00 

Total 


92 

2000 

9-00 

ll’OO 

>«• 


In tho above caloulation it shonld be remembered that a 
catchment of 120 acres has been allowed per acre of storage 
tauk. Similarly if double this or 240 acres of cstchmsnt 
per acre of storage were allowed the gross depth collected 
won Id be 40-0 feet and the net depth 40—9 equals 31 feet. 
That is to say with this ratio of catchment the storage tank 
would havo to hold SI feet of water. In the 11 feet tank 
above, with 80 feet used for rabi sowings, 8 feet acres of 
irrigation would be done, or 1 foot acre for every 15 acrea 
of catchment. The deeper the tank the more the irrigation 
done, but on level country it would seldom be possible to 
get any great depth in a tank and still command the 
country. Another difficulty. In hilly country, on the 
other hand, the catchment area would probably be limited 
and a very Costly dam would be necessary to store any large 
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^untify. In till* case of normal rainfall water stored for 
rabi sowings (wbioh is all th.it oouid be attempted) a tank 
one square m.le in area to hold 11 feet water ne*^ would 
require a catchment area of 120 square miles, and the area 
sown, allowing 0'76 depth (f r irrigation and waste), will 
be 640 X 8 X *rds equals 6,800 acies roughly. The crop 
would still he liable to failure if the winter rains were um 
favourable. Ihoonstot tlie bond, etc., woold be about 
Bs. 8,00,000 a-sumiiig 4 good years in 7, and a rate of 
Be. 1 per acre tbe return would be equals Rs. 3,900 

•bout, or say Rs. 2,900 at mo>t after deducting maintenance 
obarges, equivalent to 0 67 rupees per ot nt, 

7. In tbe other two cases tbe qnantity stored wHh tbe 
same ratio of oalobmeut to tank, orr., 120 to 1, would, be 
still less, «ii*.— 

Bains late . . . • • 6'83 

B.aiiiB stop early . • • . 6‘16 

and tbe further losses before using tbe water being taken at 
3 feet at l ast, the area iirigated would be 2 83 and 2'16 feet 
acres per acre of tank, or 1 foot acres for every 42 and 65 
acres of catchment, respectively. The returns will of coarse 
be proportionately less. 

8. To sum up, the assnmptions are that— 

Baiafall . . .13 inches, distributed as stated. 

Ratio of “ run off ” . One'sixth. 


Loss by evaporation j/V, 

and absorption . One-tentb foot depth per day. Parrant. 
Ratio of catchment to —“■ 

tank area . . 120 to 1, i.e,, 120 acres of H Hor. 01. 

catchment per acre of tank. •” 

Then the following depths may be stored :— 


Feet. 

(*) Normal year . • ll'O \ the conditions being 

(b) Rains late . • 6'H3 > favourable as re- 

(c) Rains cease early . 5'16 j gards command; 


and the following areas may be sown, on an average of 
•even years:— 

•ATfrsge for (4) s»d («) 2 ^ 4 X 8 X i equals > equals 
feet aoreo, sod 1 aero for every 42 67 3 X |*X4 equals lOOO. 
17 aerea of eatehment. Total for 7 ye .rs equals 62 67 

acres per aore of tank, or avei age equals 7 aoies, say, per 
acre of tank. In a tank of 1 square mile area (640 acres) 
the catchment will have to be 12tt square miles, the cost, of 
a bund will be about Ks. 3,00,000, the aversge area irri¬ 
gated per year will bo 4,480 acres, bringing m Ks. 4.480 
gross revenue, or say Its. 2,600 net, and a ret\irn of about 

0'8 rupees per cent. In f.ot it is doubtful whether the 
working expenses would be met as it is doubtful whether any 
01 op sown could be matured. If this were the case, tak'ng 
a 4 per oeut. interest rate, it would meau that Ks. 12,000 
a year were being given to the tract sown to enable it to 
try and raise a crop. 


I. Q. {The President)—Tou are Resident Engineer in 
Patiala 1 understand P—Yes. 

8. Q. How 16ng liave you been there P—I have just left, 
I was there for five years ; 1 have been transferred to take 
ever from Mr. Mullaly, Superintending Engineer. 

3. Q. While at Patiala ware the public works under 
oil P—Irrigation works were under me and some of the 
uildiuge and roads. 

4. Q. You liad charge of the branehes of the Sirhind 
Canal P—Ifes, the Patiala branches. 

6. Q. What was the arrangement between tbe British 
Government and Patiala State aa regards waterP—the 
Native States were entitled to 36 per cent, of the water 
entering the main line, there was a gauge at the head of 
the Native States branehes, a discharge table was made out 
and that gauge determined tbe share entering the canal. 

6. Q. We have heard some evidence about the reduction 
of water in the upper portions of the Sirhind Canal, to send 
more down, waa that done in Patiala P—No. 

7 . Q..You know it was done in British Territory P—Yes, 

8. 0,. Was the Patiala State nnder^ any obligation to 
pass a certain amount of water to tbe tail where the oanal 
re-entered Dritisb territory P—No. 

9. Q. Supposing 66 per cent, were sent down oouid the 
three States appropriate tbe whole of it, or would they be 
obliged to pass on 20 per cent. P—They oouid appropriate 
tbe whole. 

10. Q. For the sake of the districts to the south of 
Patiala which are sufiFering from want of water, do you sup¬ 
pose the Patiala State would come to any agreement to pass 
on the surplus water, keeping their 36 per cent.; for instanoe 
■nppoeing the British Government is reducing irrigation in 
the upper part and can pass on 66 per cent., would Patiala 
be willing to keep 36 per cent, and pass on tbe rest P—I 
think they would under certain conditions. 

II. Q. Was there any distress or famine in the Patiala 
(State P—Yes, the times were rather tight, 

12. Q. Were relief works going onP—Yes, one or twe 
bunds and some of tbe rajbahas, 

18, Q. You refer in your second note to eterage tanks 
for irrigation in the Narnaul District, are there any depres- 
tions or basins existing P—1 cannot say. 

14 Q. Is there much well irrigation In Patiala P—Tee, 
in the Upper portions. 

15. Q. Are the wells deep P—Fifteen to 20 feet deep. 

16. Q, Does the area irrigated from wells reoeiye oanal 
irrigation as well P—A part of it does, 

17. Q. Are they extending well irrigation P—I don't 
think 80 . 

18. Q. {Mr. Ibhetson). —Is takavi given by the Patiala 
(State for wellsP—I canpot say, 


19. Q. {Mr. MigTiwm). —You say that well irrigation 
is practised very largely in tlie Upper ports of tbe Patiala 
branches, how far down P —'I'wenty miles below the feeder 
lino and right down the Choa Branoh. 

20. Q. In this tract what percentage of the cultivated 
area is ailowed to be annually irrigated by the canslP — 
Nine to 14 per cent, and down in the lower portions up to 
22 per cent. 

„ Uo yon know what wag allowed in the Faxilka 

Tabsil P—Twenty.five per cent. I think. 

22. Q. Mr. Wi(son), —Thirty-th ree per cent. 

23. Q, (Mr, Sigham),—Do you work to the allow¬ 
ance of 9 per oeiit.P-To give 9 to lO'por cent, involvea 
making a long distributary and loss of water. 

24. Q. Is the area in the upper zone greater than was 
estimated forP—I don’t think so. 

26. Q. You say this area is protested by wells and a 
smaller percentage is in consequence allowed ; have these 
wells gone oat of use as irrigation has been extended P— 
Wells have not been displaced by the canal. 

26. Q, On tbe Choa Uranob you have some areas that 
are in British territory P—A few villages. 

27. Q. Mr. Douiesaidhe has always protested against 
oanal irrigation being extended to these villages P—VVe 
have abandoned two rajbahas on this branch. 

28. Q. Why waa that P —Boosnse the people would not 
take water and tbe soil was sandy in places; they work 
their wells for the good land. 

29. Q. On the Kotia branch yon Aave increased irriga¬ 
tion P—Yee. 

SO. Q. Above 26 per oent. P—Over 30 per cent, in 
places on the distributaries, 

31. Q. You have got greatly increased supplies P—Yea, 
about 30 per cent. more. 

82. Q. la there any water available to pass on from the 
tails of the branohes P—In 1899 when there was a great 
famine there was no spare water to pass on. 

83. Q. What percentage were yon working P—I opnnpt 
gay : we did the maximum khaj-if area that year. 

34. Q. That waa a very dry year?—Yes. 

36. Q. What has happened this year P —Wo have not 
taken anything like onr fair share of water. 

36. Q. Yon might have taken it and passed it on F— 
Yea. 

87. Q. Yon have no indneement I suppose to take it?— 
No, yon only damage the channels if you run more than is 
absolutely required. 

88. Q. Do yon consider yon are debarred from asking 
for more water and passing it to the lower distriots P—Not 
delnned but there is no object in doing so. 

39. There is qo obannel to put it into P—N o. 
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40. Q. Do TOO work up to yoar full skare as a rule P— 
Daring the ra()i season we always do, during the kharif as 
a rule we have not up to the present. 

41. Q. Do you think it would be advisable to make sny 
arrangement with the State by which kharif water would 
he passed somewhat freely into the Hieear Distriet below 
all the branches ?—1 think it could be arranged, but the 
matter would have to he very carefully and fully oousidered 
first. 


42. Q. The difficulty is chiefly one of treaty rights I 
suppose P—Yes. 

43. Q. Have you water, that is the main point. Do you 
take all the supply you are entitled to P—We did in 1899, 
that is the only year in which we have taken it, in other 
years there has been water to spare. 

44. Q. Do you fill village tanks beyond your own 
border F-'-Yes, in a few British villages adjoining the 
border. 


45. Q. The State has no objection P—Xo, 


46. Q. Do you make any charge P—No. 

47. Q. Mr. King said just now that the State would not 
pass water without oharveP—I have been there five years 
aad have never asked for l ayment for water. 

48. Q. You would only give it however if they take it. 
at a convenient time P—Yes. 

49. Q. What is the process, is there a Standing Order 
or what P—They send in special applications. 

50. Q. I suppose the appliostion may stick in tbo hands 
of certain people P—Not ss a rule. 

61. Q. There is a special application for each village P— 
Yea. 

62. Q. There is no ganad? —No, but there are very 
few villages that can be supplied with water in that way. 

63. Q. Beosnse you have not got the channels made. 1 
suppose if the channels were extended it could be doneP— 
Except to the first village over the border you could not 
give it without great trouble and expense. 


Jfr. JD. 
JieOregor, 

11 Not. 01. 


WiijjBSB No. 86. MS'D. MoOebsob, District BngineeivGurgaon Distiiot. 


Note on Irrigation works in the Gurgaon District. 

1, A number of bunds were made over to the District 
Board at last settlement by the Irrigation Department. 

2, During the last 20 years a number of Irrigation 
Works have been conetmoted by the District Boaid which 
may be classed as follows 

I. Bunds to intercept drainage of the hills and 

hold It up for inundation irrigation, and for 
giving water on the down-stream side for 
surface irrigation. 

II, Protective bunds for keeping water out of 

Jhils and spreading it over lands where 
required. 

Ill, Protective bunds for stopping the deposit of 
sand silt on village lands. 

lY. Bunds put across streams for intercepting, 
diverting and epreadlng the water over 
village lands. 

3, The ecnetrnction of bunds may he briefly stated to 
have had the following effects Since the construotioo of 
the Ghata Bund the spring level of vrells has been raised 
and wells which used to givo very little water for irrigation 
in the villages of .Iharsa, Gurgaon, Bassi, etc,, have all been 
benefited by percolation and during the lust famine the 
wells in the villages kept np a good supply of water for 
irrigation purposes. It has been observed that along the 
banks of nallahs on which bonds have been constructed 
(such as the Badshahpur nullah) the water level has risen 
for miles almost up to the surface. In the famine of 1899- 
1900 the villagers of fazilpur, Tigra, Medawas, etc., dug 
kachcha, wells along the banks of the nallak which gave 
them a good supply of water and some of the village is had 
excellent crops. It is estimated that one pair of bullocks 
did more work on these wells than five or six pairs would do 
ou wells in villages three or four miles from the nallah. 
Before the oonstruction of the Ohata Bund the villages 
of Bairampiir, Ulawas, Tigra, Ghata, etc., could not raise 
crops as mots of their wells were brackish. Now they have 
good sugarcane crops and their wells have bocoms sweet. 
There are other similar lines of drainages on which bunds 
have been oonstruoted and the results have been the same 
as those at Ghata. 


4. A great deal more might be done to utilize the water 
in the nallah by onnstruotion of welle and either lifting th* 
water by wind power or by water lifts worked by bulloebf. 
The lift from the bod of the nallah to high ground level is 
not more than 12 to 16 feet and water might easily be 
lifted^ and clianncl made to leed it ofi from tho wells on to 
the different village lands where it is required. No expen* 
sive obannels would be required as a simple water-way 
similar to those taken off from Bajbahas might be made by 
the villagers themselves. There is sufficient water in the 
sub-soil to irrigate tlie land of a number of villages if 
arrangements could be made for the coustruction of wells 
and lifting the water. The reason perhaps that this has not 
been tried before is that the District Board's finances have 
been safely monopolised for tho construction of bunds. 
Moreover the land in nallahs is either common village land 
or some of tho villagers hsTC sole proprietary rights in it 
and as a rule object to auch works being constructed. But 
as it is very important—and espeoially in times of famine— 
that every means should be resorted to for the relief of villages 
where water is too deep for irrigation purposes such objec¬ 
tions should not be allowed to stand in the way of utilizing 
water hy the means above ptoposed, 

6. There are several streams in the District to which the 
above remark applies. 

6. The water of wells in a great many parts of the District 
is brackish and it baa been proved that by the construction 
of Bunds tho wells have become sweet. 

7. District Boards should bo encouraged to undertake 
irrigation works if they have the funds. It would not be 
advisable to sMnd funds which would only bouofit a few 
land owners. The oonstruction and msnagement of these 
Bunds can be more easily and profitably undertaken by 
the District Board than by the Public W(irka Depai'tmeat 
for the simple reason that the District Board employes are 
more iu touch with the people. 

8. The Board gets no credit for these works. They are 
empowered under Notifications Nos. 34 and 35 of 14th 
September 1889, to lay a water-rate. The question of the 
contribution to which they arc entitled from Government in 
consideration of the increase of land revenue that may be 
due to tho works, will most probably bo raised at next 
settlement. 


Financial Statement of Bunds. 


•“N l«l‘9S 

Name of Bund. 

Year. 

1 

s * • • • 

1879-80 to 1900-1901 

2 

Gurgaon Training Works 

1891-92 ., Do. 

3 

Bargujar .... 

1883-84 „ Do. 

4 

Shikohpur .... 

1880-87 „ Do. 


Income. 

Expenditure. 

Bbmabes. 

Eg. 

Bs. 


8,086 

21,749 

Amount spent in famine not 
shown. 

15,826 

54,817 

Includes Badshahpur, Fazilpur, 
Jharsa and Channels. 

844 

1,365 


61 

746 
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Financial Statement of Bunds. 


rs 

£ 

Name of Bund. 


Tear, 


Income. 

Expenditure. 

Bbkabes. 

6 

Naurangpur • 

» • 

1886-87 to 1900-1901 

Bs. 

160 

Bs. 

1,344 


« 

Manesar . - 


18S6-87 „ 

Do. 

894 

3,633 


7 

Kftsiixi • • 


1883 84 „ 

Do« 

60 

8,052 

27,645 


8 

Kaisina 

1 t 

1877-78 „ 

Do. 

815 

Amount spent in famine net 

9 

Mofaammedpur . 


1879-80 „ 

DOa 

478 

96 

) shown. 

10 

Sobna • • 


1882-83 „ 

Do. 

1,894 

14,739 


11 

Kaisri • • 


1886-87 „ 

Do. 

12,006 

22,680 


12 

Chandeni . 


1878-79 „ 

Do. 

3,718 

167 

4,101 


13 

Palla . 


1879-80 „ 

Do. 

812 


14 



1883-84 „ 

Do. 

158 

566 


16 

Kotla • • • 


1878-79 „ 

Do. 

49,284 

19,606 

19,606 spent on repairs only 

16 

Akaira . • 


1888-89 „ 

Do. 

3,193 

780 

(original cost not known). 

17 

Malai Water Courae 


1888-89 „ 

Do. 

'iiiie 

956 


18 

Dhniawat . • 


1884-85 „ 

Do. 

7,961 


19 

Taoru . • 


1892-93 „ 

Do. 

2,163 

6,098 


80 

Sakrawa 


1891-92 „ 

Do. 

3,267 

1,172 


81 

Ghata Shamsabad 


1888-89 „ 

Do, 

”'793 

1,979 


82 

Man . • 


1891-92 „ 

Do. 

342 


83 

Dangocha # • 

c 

1888-89 „ 

Do. 

766 

2,664 


84 

Shahohokba . < 

• 

1888-89 „ 

Do. 

10 628 

1,681 


85 

Chhaesa ■ • 


1890-91 „ 

Do. 

23 

2,086 


36 

Dahina 


1893-94,, 

Do, 

48 


87 

Nand Bampur Eas 

• 

1893-94 „ 

Do. 

25 

9 


28 



1885-86 „ 

Do. 

... 

4,030 


89 

Taoru-Jatauli Bead 

t 

1806 97 „ 

Do. 

2,693 


Charges met from roads. 

SO 

Kaheri . . 


1896-97 „ ■ 

Do. 

100 

607 

31 

Sabras . • 


1896-97 „ 

Do. 

137 

1,164 



Ut. D. 
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1 . Q. {The Preti(fenf.)—Y<m are in charge of the bunds 
in Qurgaon, I nnderetaod ?—Yes. 

2. Q. Do you belong to the Public Works Department P— 
Yes. 

3. Q. How long have you been in Qurgaon f—Fourteen 

years. 

4 . Q. Weie you there while the bunds were under the 
Public Works Department P—No, they had been taken over. 

6, Q. Yon classify irrigation works, constructed by the 
District Board, under fuur heads ; No. HI is protective 
bunds for stopping the deposit of sand silt on village lands. 
Are these deposits a serious nuisance P—Yes, at the base of 
the hills there are large sand drifts. 

6. Q. Eegular drifts of sand P—They are regular sand 
hills. 

7. Q. Do you find bunds successful in stopping them p— 
Yes. 

8. Q. How high are these bunds P—One is 45 feet high 
and' protects ten or eleven villages, there is a lot of sand 
between the hills which filled the borrow pits 30 to 40 feet 
deep, in one year, 

9. Q. (Jfr. Ibbetioit )—The sand is carried by water P— 

Yes. 

10. Q. {The President.) —Is it ever carried by the air P 
—Yes. 


_ 16. ©. Had you extensive works P—These bunds were 
improved and others made. MeQ-reger, 

17. Q. The resnit was distinctly that they managed to 11 Nov. 01. 

keep irrigation going ?—Yes. , „. 

18. Q. Is the Ghata Bundthe only one in which there 
is this saturation cf the soil P—No, there are similar cases, 
on five or six streams, 

19. Q, In all of which, there is this percolation P—Yes 
always where there is defined drainage and a bund between 
two mils, 

20. Q. Do yon think the same thing could be applied 
to Breams like the Markanda ?—Yes, my experience is that 
the first year percolation is very great; in a year or so it 
decreases and the water then percolstos very slowly, but we 
always find water in the sub-soil near the surface. 

21. Q. VYhere there is no bund the water is not near tho 

surface P—No, the erection of those bunds keeps up a eon- 
Btant supply of sub-soil water. 

22. Q. {Mr. lligham).—Jlnw far from the stream doe* 
the bund affoot tho wells P—Eight to ten miles right and 
left. 

23. Q. What is tho height of the bunds P—Some 40 feet 

some 20 feet, it depends on where you have them. ’ 

21. Q. In an ordinary florid season are the tanks behind 
the bunds full of water p—Yes, up to tho high flood level. 


11. Q, You say in your note “ along tho hanks of th® 
nallahs on which bunds nave been constructed the water level 
has risen for miles almost up to the surface. Iti the famine 
of 1899-1900, the villagers of Fazilpur, Tigra, Medawas, etc., 
dug kacheka wells along tho banks of tlie nullah which 
gave them a good supply of water and some of the villagers 
had excellent crops.” During that famine was there always 
water in these places ?—Yes, in fact there was always a 
flow of water in tho centre of the nullah. 

12. Q. Where did the water come from P—It was per- 
eolation from the Ghata Bund. 

18. Q. And the water was flowing on tho surface P—Yes. 

14. Q. How muoh irrigation was done there by these 
means P—About four to five square miles of cultivation was 
done by kachcha wells and leakage water, 

16. Q. Ton had a good deal of distress in Qurgaon P— 
Yes. 


26. Q, You have got waste weirs P—Yes, and irrigation 
sluices. 

26. Q. Had yon water in them in the last year of 
famine P—Yes. 

27. Q. Ton could not hold up the full supply P—No. we 
could only hold up half the full supply. 

28. Q. In a year of extreme drought could you hold up 
half the full supply P—Yes. 

29. Q. When does that disappear P—By the first of Ooto- 

ber^for irrigation down stream j generally the inside of tho 

basin is given up for cultivation. 

80. Q. What do they grow in it P—-Gram, wheat and 
barley, but mostly gram and wheat. 

31. Q, 11 ow deep are these kacheha wells you speak 
cf P—Nme to ton feet deep. 
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S2. Q. Do they last aeveral year*?—They laeted all 
through the famine i this year they will renew them 1 
ezpeot. 

83. Q. Ton raise sugar-cane by means of these bands P— 
Yes, that has been done since the construction of the bauds, 
not before. 

84. Q. What proportion of the popnlation was employed 
on famine labour in the District P—Three per cent., you 
cannot say the Gurgaon District was fatuine stricken, the 
Bewari Tahsil was famine stricken, four tahsila were not. 

36. Q. Were you consulted about this famioe pro¬ 
gramme P—Yes, as regards my dietriot. 

36. Q. Did you approve of the proposed works P—Yes, 
they were proposed by me in the first instance after which 
I was deputed to draw up the projects. 

37. Q. A great number of the population of Gurgaon 
were enabled to go on with their agricultural works all the 
same during the famine P—Yee, but a lot left and went to 
the North-Western Provinces, because the welts nrebraokUb. 

88. Q. You say in your note “a great deal more might be 
done to utilize waWin the Ghata nullah by the construction 
of wells and either lifting the water by wind power or by 
water lifts worked by bnllocks, the lift from the bed of the 
nullah to high ground level is not more than 12 to 15 
feet.” Ha-'e you ever seen wind power applied in this 
country P- No. 

39. Q. You say again " there is sufficient water in the 
•nh-Boil to irrigate the land of a number of villages if 
arrangements could bo made for the construction of wells 
and lifting the water.” Why are more wells not con- 
•troct^P—The nullah belongs to one village and they 
refuse to allow another village to enter on their lands. 

40. Q. You could not constrnot wells without opposing 
some body P—No. 

41. Q. Do you think Government should dig wells P— 

Yes. 

42. Q. What would they costP—Ks. 400 to Rs. 600 a 
well. 

48. Q. Do you find that the District Boards interest 
themselves in the question or is it the Deputy Commissioner. 
Wottld the District Board take it up if the Deputy Com¬ 
missioner was indifferent P—No. 

44. a- You say " the construction and management of 
bnnds can be more easily and profitably undertaken by the 
District Board than by the Publio Works Department for 
the simple reason that tlie District Board employes are 
more in touch with the people.” Is it not the case that the 
Ourgaon bnnds fell out of repair P—Yes. 

46. Q. That was before the days of the District Boards P 
—Yes. 

46. Q. Ordinarily would the District Board really In¬ 
terest itaelf in the matter P —Yes. 

47. Q. Now as regards the wells, supposing it was 
arranged that they should be put in common ground, would 
the people take tahavi advances for them P —No. 

48. Q. Why P—The people of other villages would have 
so rights in them, only the people on whose lauds the 
wells were to be oonstruoted would have rights, 

49. Q. Do yon think for this kind of work the District 
Board is not a bad machine P—No. 

60. Q. Can you propose many new bunds P—A number 
of new bunds have been proposed. 

61. Q. Who initiates proposals for new works P—Tho 
Deputy Commissioner, I lay them before him. 

62. Q. I suppose the land-owners who are interested 
come forward P—No; a report is drawn up showing who 
will benefit by the proposal. 

68, Q. You work ont the designs and estimates F—Yes. 

64. Q. Is there any delay in getting sanotlon for as many 
works as are required P—They are gsnetally sanctioned by 
the District Board and go to the Deputy Commissioner, 

66. Qi Do they borrow any money P—No. 

66. Q. Are the works you propose entered in the relief 
programme P—They have not been included. 

67. Q Do yon think any of these works are snffioiently 
promising to he undertaken as soon as yon- got the money. 


or would it he better to keep them in reserve for employing 
famine labour?—They are not good euongb to spend money 
on, except as famine labour. 

68. Q. All your estimates are snbmitted to the Exeontive 
Engineer P—Yes, 

69. Q. Who it he P—^Tbe Executive Engineer of the 
Delhi Division. 

60. Q. Dues he oome round and inspeat P—Yes. 

61. Q. Have the items shown in your list been worked 
ont P—Yes. 

62. Q. (dfr. TFifson)—In making these b.-mds that you 
have made, were you supervised by the Publio Works De¬ 
partment ?—The Executive Engineer came round and 
insproted the work after it was finished, not daring the 
oonstruotion. 

63. Q, Did he inspect the site before the bnnd was con¬ 
structed P—He came round and made an insjMction to eee if 
the project should be taken up. 

64. Q. And as regards repairs of bands P—That we car¬ 
ried out ourselves. 

65. Q Have yon always got money to oarry ont the 
necessary repairs?—Yes. 

66. Q. The Gurgaon funds are pretty well off ?—Yea. 

67. Q. Even in years of drought you have no difficulty 
in getting funds P—Are necessary repairs ever allowed to 
stand over P—We have not always found funds for the 
neceseary repairs. 

68. Q. Have you ever bad to delay the constmotioa of 
bunds P —No, but iu the construotiou of ohanneU thore has 
been delay. 

69. Q. Is there any difficulty about these bunds P The 
low ground behind the bund is like! v to be silted np P—That 
happens in one or two places only. Silt is only brought 
down where there are sand drifts at the base of the hills. 

70. Q. Where there is a great deposit of sand year after 
year, in process of time the whole of the low giound behind 
the bund will be silted npP—There is no difficulty about 
that, it will take a long time ; the farmer is glad when the 
silt comes down as it benefits him. 

71. Q. In the course of years tho gremnd behind will get 
levelled up to the top of the buod, will it not P— No. 

72. Q. Have the jieople been damming up the small 
ravines in the same way P—Yes. 

73. Q. Individnal onltivators dam np small ravines at 
the foot of the hills P—Yes. 

74. Q. Making a sort of terrace cultivation P—Yes. 

76. Q. Have you noticed any onnsiderahle amonnt of 
damming of this sort by individuals P—Very little, only one 
or two oases. 

76. Q. On making new bnnds have any objections been 
made by the people who thought that their lands had been 
damaged by them P—No objection was made. 

77. Q. In a dry year would not tho people in the low 
ground like all the water they could get P—The water does 
not spread out, it Sows in a defined channel. 

78. Q. With reference to what you say in paragraph 8, 
that would mean taking up land ; would that not cost 
a lot of money P—Yes, if it had been done in the first 
instance it could have been done cheaply. 

79. Q. Could the District Board buy up the laud P—No} 
it would have to be done by Government. 

80. Q. Would it pay P—Coiteinly. 

81. Q. These works have brought the water-supply under 
control very much P—Yes. 

82. Q. And added ooniiderably to the produce of the Die- 
riotP—Yes, 

83. Q. Yon say •' a great deal more might be done to 
utilize the water in the nullah by construotiou of welle and 
either lifting the water by wind power or by water lifte 
worked by bullocks”. How far will yon send the water P— 
Pour or five miles. 

84. Q. Would not the percolation be such that no vatef 
would he left eo far off P— No ; I dop’t thinh so. 
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Supplementary Memoranda, etc, 

(1) Mb. P. J. FiGiiN, Deputy Coiamisgioner, Hosliiaipnr Disti-iot. 


A,— Oeneral, 

1. Montgotsery Distriet. 

I carried ont the settlement of tahsils Dipalpnr and 
Pakpattan from 1894 to 1899, and within certain oircura- 
Bcrlbed limits laid down for roe by Government and the 
Financial Commissioner in 1894-96 a pachal revision of the 
settlement of the Bet oircles of tahsils Montgomery and 
Gugera which had been effected in 1892-94. For a period 
of about six months daring the above years I wag Deputy 
Commissioner in addition to being Settlement Officer. 

2, I have no available monthly figures with me. The 
average annual rainfall for the twelve years 1886-87 to 
1897-98 was approximately ]0'5 inches. The bulk of this 
fell in the months June to September inclusive. 

3 (1)—(4). I do not consider that any obstacle to exten¬ 
sion of irrigation can be considered to originate in any of 
the matters referred. Population is sparse but would cer¬ 
tainly increase rapidly with the extension of efficient canal 
irrigation. 

3(5). The supply in the existing inundation canals is 
undoubtedly unoertain, and, therefore, of course pro tanto 
prejudicial to successful agriculture ; at the same time it is 
far better than no irrigation at all. 

3 (6). The supply of capital to the Indian agriculturists 
is of course a universally pressing problem. I do not know 
that it is less acute in Montgomery than elsewhere. Beceut 
legislation will accentuate the problem still further. 

I would refer to paragraph dO of my Settlement lleport. 
I think that in the part capital expenditure on wells and 
canal watercourses has been a oontrihutory cause of agricul¬ 
tural indebtedness. 

5 (7)—(8). I do not attach much of any weight to 
these causes as obstacles of the kind indicated. 

4. The system of protective well leases adopted for 
tahsils Dipalpur and Pakpattaii is fully described in para¬ 
graph 99 of the Settlement Bepnrt and I need add nothing 
here. The financial results can be seen in the table in 
paragraph 101. 

The rules relating to fixed well assessments in the Ravi 
tahsils (Montgomery and Gugera) will be found in paragraph 
69 of the above report. 

The mass of the tenants in the district are more or less 
migratory tenauls-at-wiil and it is extremely rare for them 
to effect any improvements either in tho way of extending 
irrigation or otherwise. 

5. So far as my experience goes, except in tho ease 
of the settlei-s in the Sohag Para Colony, loans are taken by 
land-owners to a very limited extent. The needful 
capital is mainly raised by loans from the money-lenders. The 
latter fmauocs the zamindars in other matters and no doubt 
meets a pressure on, him to prevent him from resortiug to 
Government for capital to be sirent on impiovements. 

The zamindar perhaps not unnaturally prefers to he 
financed from oue source rather than from several. 

Further, a loan from the Sirkar generally involves petty 
and annoying friction with the Sirkar’s underlings. 

The recent legislation in regard to land alienation 
will, I confidently anticipate, encourage more frequent 
resort to Government for financial assistance. 

6 (1)—(6). It is difficult hero to give answers apart 
from a oousideration of the tinanoial aspect of the questions 
involved. Any relaxation in the terms on which advances 
are made will of course tend yiro to popularize them 
more especially now that the zaroindar’s credit has been 
largely restricted. The latter fact seems to me to render 
some such relaxation highly advisable if not essential. 

Turning to the six recommendations actually enu¬ 
merated, I undemtand No. (6) to mean that the grants 
would be made gratis and of course free of interest. I do 
not consider that it would be advisable to adopt the grant- 
in-aid system generally, though power might usefully be 
taken to apply it in special oases where it might be shown 
to be needful or very advisable. 

I am not in favour of No. (6). 
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No. (4) is provided for under Provincial rules and total 
remission under the oircumstanees indicated would no doubt 
be generally sanctioned by the Commissioner - or Financial 
Commissioner as the case might be. 

No. (3) is similarly provided for by Proyinoial Rule 10. 

There is, I think, much to be said for No. (2) if combined 
with a suitable shortening of the period of repayment or 
even, in view of the new conditions of agricultural credit, 
without it. Col'inel Grey, Superintendent of the Bahawal- 
pur State, has, I believe, shown arithmetically that advances 
free of interest can he made finauoially profitable to the 
State if enhanced assessment be taken into account. 
Remission of interest on agricultural loans would of course 
neccfsitate a reduction in the rate of interest charged by 
the Government of India in respect of the outstanding 
annual balance of the Provincial Loan Account (Civil 
Account Code, Article 128), No. (1) is in several respects 
cognate to No. (2) 

The extent to which from a financial point of view 
interest can be reduced or altogether remitted depends, it 
seems to me, largely on— 

(i) the extent to which Government of India will 

reduce interest on Provinoial Loan Accounts ; 

(ii) the extent to which the period of repayment can 

be curtailed. 

Provided that such curtailment is not too great. (2) 
would, I think, be far more effective than (1) in populariz¬ 
ing advances. 

6. Yes, so far as my experience goes; it being under¬ 
stood that the “ remaining oultivatioii " itself non-catial- 
irrigated and at a considerable distance from the canal- 
irrigated tracts i and that the irrigation referred to is canal- 
irrigation. 

A notable instance is tho effect of the Chenab Canal in 
drawing cultivators from the Ravi (Gugera and Montgomery 
tahsils) of the Montgomery district. This process combined 
with bad seasons has temporarily ruined the tract under 
refereooe. 

As regards desire for extension of canal irrigation there 
are, I should think, few tracts of the South-Western Punjab, 
the people of which would not eagerly welcome such an 
extension. 

B. —Ca nals of continuous flow. 

7—11 and 13—22. There were no canals of continuous 
flow in Montgomery during my period of service there. 

C. —Canals of intermittent flow, 

12. So far as the Montgomery district is ooncemed I 
take the question to refer to the— 

(1) Upper Sutlej lnund.<ition Canals comprising the 

Katora, Khauwsh and Upper Sohag j and 

(2) tho Lower Sohag and Para canals. 

The information required will be found iu considerable 
detail in (1) the last edition of the Montgomery Gazetteer 
at pages 11—16, 118, 122, 207 and 208; (2) the Final 
Report of the recent settlement, 1892-99, pages 3, 16—18. 

I).— Tanlee, 

28—33. There are no irrigation tank in the Montgomery 
district. 

B .— Wells, 

84 (1)—(7). Full information will be found at pages 
118—121 of the last edition of the Montgomery Gazetteer. 

The water-supply in wells at a distance from the canals 
may generally ho classed as precarious. It is very liable to 
fail or diminish seriously in dry years. There are of course 
the usual variations in water-supply owing to differences in 
the water bsaring strata. 

86 (1) and (2). See page 122 of Montgomery Gazetteer. 
Without (a) wells and (b) canals, barani cultivation is 
possible only in depressions so sitnated as to receive local 
drainage ; it is by no means possible anywhere and every¬ 
where even if soil is moderately good. Again (a) depend 
for efficiency on (6). 

UnIrrigated dofasli crops are rare if not unknown. A 
well, if suitably helped by a canal, enables a considerable 
area of dofasli crops to be grown in the vicinity of the well 

V 
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JfV. P. J, cy^nJej.. Amonp induatiions tribes, snob as Wains and 
Jiagan, Kflmtolis, these dofasH crops inolnde vegetables and tobacco. 
Otherwise, I do not know that the presence of a well has a 
very marked induencc on the quality of the crop as 
regards value. 

35 (8). Effective well irrigation of course tends to 
increase the yield of crops both as regards gram and straw, 
chiefly in years of scanty rainfall or of drought. 

In years of ample rainfall if there has also been a good 
supply in the canals the strain on the wells is much light¬ 
ened and well irrigation contracts. 

36 (1). The table at pages 161 and 152 of the 
Montgomery Gazetteer will supply the needful information. 

Chahi indicates a crop receiving well irrigation alone. 

Cbahi-nahre indicates a crop receiving both canal and 
well irrigation. 

Barani indicates a crop entirely dependent on rainfall. 

The figDres refer to a normal crop in a normal year. 

36 (2). In a year of drought the average barani 
yield would be not more than a quarter of that shown, 
very probably less. It wonld be confined to depressions 
only. 

37 (1). Cash rents are practically unknown in 
Montgomery. Details of the rates of prodnoe rents in 
various tracts will bo found at page 100 of the Gazetteer. 
It will be seen that the rate for well-irrigated crops is 
generally less than for barani crops. This is due to the 
greater labour and capital needed for well cultivation, and 
is of course counterbalanced by tbc more abundant yield. 


The estimated average cash values of half the landlord'! 
*ii his rent share of produce * of different 

" ' classes of cultivation are compared 

for the the Sutlej tahsils in the table in paragraph 83 at 
page 68 of the final Settlement Report. 

37 (2). These values constitute the tbeoretiosl 
standard for the revenue rates, which, however, in actual 
practice are pitched considerably below them. 

38 (1). No, 

(2). Difficulty is frequently experienced in reading 
a suitable substantive for the foundation of the well-cylin* 
dev. Owing to this and in order to avoid the cost of a deep 
shaft the cylinder is often allowed to rest in all nnsuitablo 
stratum with the result that the well more or less quickly 
falls out of repair. 

No aasistanoc, so far as I am aware, has been given 
by Government or by Local Bodies on the lines indicated. 

I am inclined to think that the Irrigation Report might 
be able to give useful advice and assistance. 

39. I have dealt with this matter in my ordt 
evidence. 

40. Temporary wells are not common in Montgomery. 
The depth to water is, I think, generally too groat. There 
are a considerable number of unlined on partially lined 
hachoha wells, hnt these are intended for more or less 
permanent irrigation. 

I do not consider that much of anything is possible, or 
perhaps advisable, so far as Montgomery is oonoerned in the 
direction of encouraging the excavation of temporary 
Jcachoha wells in years of drought in tracts not served bjf 
canals. 


Pandit 

JSaH 

Xishan 
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12) Pandit Habi Kibean Kaui, Settlement Officer, Mnzaffargarh. 
A, — Q-eneral. 

1. Q. Mnzaffargarh. I have been Settlement Officer of 
this district since 7th August 1898. 

2 . 
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3. Sparsity of population ,—The population is dense 
enough for extension of cultivation to a considerable extent 
if sufficient water is available. There is, however, a limit. 
For example, the whole of the Thai could not be brought 
under the plough by the inbabitants of this district and 
cultivators would have to be imported. 

No. For plough cattle, the people of this district 
draw mostly upon the Province of Sindh and there seems 
no likelihood of the supply remaining short of the 
demand. 

No. Manure is not needed for khaiif grown on 
canal water and the cattle that would have to be kept in a 
oanal-iirigated tract wonld produce snffioient manure for 
the ratu crops tliat have to be manured. 

No. The soil in the parts where canal extensions 
can be made (in fact tbronghout the whole district) is 
particularly suited to canal irrigation. 

No. The supply of the inundation canals is not 
very uncertain in this district, and even if they run for four 
months in summer, tlie supply is sufficient for the existing 
conditions of agriculture. 

Much capital is not required for extension of 
cnltivation on the canals. A man begins by sowing kharif 
crops on oanal water alone. Having made a little money 
he sinks a well. The most important expenditure is that 
on sinking a well in order to assist canal irrigation, and for 
this a more liberal provision of funds for takavi would be 


a great advantage. The other crops generally sown on 
canals are not so expensive excepting sugarcane which the 
riclier landowners alone attempt to grow. 

No. As cultivation in the secured tracts of this 
district depends mostly on canals, the rent rate for extend¬ 
ed Canal irrigation is not higher than that oharged on 
similar lands in the neighbourhood. The proposals that I 
have made for assessing extended canal irrigation are very 
moderate, and I do'not think any one will hesitate to extend 
cultivation with canal water merely for fear of the assess¬ 
ment which he will have to pay. Extension of cultivation 
on holdings that have been assessed as canal irrigated will 
pay no enhanced assessment, 

I apprehend no other difficulties. If there is anything 
which the people dread, it is the last ocenpier's rate proposed 
to be substituted for ohher (statute labour for clearance of 
canals). Rut if the rates proposed by mo arc sanotioned I 
believe people will not feel them heavy. 

No. irrigation works of any magnitude are now 
constructed in this district with private capital. No 
remissions are granted on that aooonnt and none seem to be 
needed. 

Loans nnder the Land Improvement Loans Ast are 
taken for sinking wells, but the money allotted to the 
district under this head is very small. If a larger provi¬ 
sion was made, loans would be taken more freely. I wonld 
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recommend the following measures for encouraging 
loans:— 

(a) Eednce the interest to one-half. 

(i) Partial remission of the advance if the suh-soil 
under the well has turned out to be bad and if it 
has not been possible to fix the well on satisfactory 
ground even after incurring additional expenses 
on sinking it unusually low. 

(c) Extension of the period of repayment if necessary. 
Total remission of the interest or capital is not 
needed in this district. 

6. Not much. I have not come across any marked in¬ 
stance. The people are very keen on having canal extension 
all over. The people of the Thai are simply dying for canal 
water, and the Zemindars of other inland tracts also try their 
best to have canals extended. 

JS.—Canals of continuous flow. 

7 and 8. With the exception of the riverain tracts 
where the lands are flooded by the rivers, and the Thai 
which is beyond the reach of the existing canals and where 
crops are raised on welis alone, the cultivation in this dis¬ 
trict depends mainly on canal water. It is, therefore, diffi¬ 
cult to make any comparison. The chahi irrigation in the 
Thai is extremely small and may in the event of the con¬ 
struction of a large canal be neglected altogether. 

9. Almost all the canals in this distriet though built 
originally by the people themseiv^s now belong to Sovern- 
ment. There is only one private canal, and on that the 
owner of the eanal does not charge the irrigators anything 
for the price of water. The clearance of canals has hitherto 
been efiected by statute labour; but the question of substi¬ 
tuting a cash oeoupier’s rate in lieu of this labour is under 
consideration. As I have said before, there is little cultiva¬ 
tion in this district without the help of canal water. In 
holdings which have the advantage both of a well and of 
canal water, the rent paid on chahi oultivation is usually^ 
the same as that paid on chahi or chahi nahri. In tracts 
which are beyond the reach of canal irrigation the rent paid 
on chahi oultivation is usually of the divisible produce, 
while on the canal irrigated lauds it is generally ^rd. No 
separate water advantage revenue is charged in this dis¬ 
trict, the whole of the revenue on nahri lands and frds of 
that on chahi nahri lands being credited to the Canal 
Department. All unassessed land which is broken up here¬ 
after with the aid of canal water will pay a water advantage 
rate of 10 annas per acre. (This has been sanctioned for 
one tahsil and will probably be sanctioned for the other 
tahsils as well.) This water advantage rate will be charged 
on the area of matured crops every year. 

10. The tenant generally incurs the initial expendi¬ 
ture in the way of clearing the land constructing the water¬ 
courses and sinking a well. If he does so he usually gets 
the proprietary rights of half the land so cleared (adhiapi). 
If the owner incurs the expenses no concession is made to 
the tenant. 

11. No deterioration has apparently resulted from 
irrigation of the soil without manure, apparently because 
the lands sown with kharif crops with manure are allowed 
to remain fallow during the rahi and grow strong enough 
for a crop in the succeeding kharif. In certain low-lying 
tracts, excessive irrigation has resulted in water logging, 
but this is one of the causes which have brought about the 
water logging. These causes were explained for one tract 
in paragraph 12 of my Assessment Report of the Sinan- 
wan Tahsil. Briefly the set of the river, the low level of 
the lands, the flowing of water in canals higher than the 
ground level excessive irrigation of rice fields all combine 
to cause water logging which is largely augmented if there 
is a heavy fall of rain. During the past two years the 
rainfall has been small and a very successful attempt has 
been made to economize the supply of water in these tracts 
with the result that water logging has diminished to a very 
considerable extent. I have had no experience of draiiiing 
irrigated lands. A scheme for draining one of the water¬ 
logged tracts in this district was contemplated, bat was 
given up as it was found impracticable. 

13. This question is identical with question 7. 

14. If the supply of water in inundation canals 
commences late, it becomes impossible to sow indigo and 
cotton, and if it ceases too early the rice crops dry up. And 
these are the three most important of the nahri kharif 
crops of this district. 

15. So far as the kharif is concerned the canal 
supply is supplemented by irrigation from wells in respect 
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of cotton and sugarcane, i.e., the land is watered from wells 
before the canals begin to flow and after they stop, Por 
the rahi, the canals supply enough water for ploughings or 
sometimes for sowings. After that wheat, barley and Siher 
rahi crops have to be watered from wells. Gram, peas and 
magsur, which are usually sown as double crops on rice 
fields, require no well irrigation. 

16—19. These are identical with questions 8_11, 

20. Silt clearances, etc., are effected by statute labour 
at an average rate of slightly over two labourers per acre 
per annum, the nominal value of which is rather more than 
8 aunas per acre. The absentees pay a fine of 8 annas per 
labourer. These fines are constituted into a fund called 
Zar-i-Nagha, which is utilized for works connected with the 
maintenance of the canals. The system does not work well, 
and it is contemplated to substitute a cash occupiers* rate 
for it. 

21. Almost all the canals of this district were con¬ 
structed by irrigators under the guidance of rulers for the 
time beiDg. Ever since annexation, however, the canals have 
been under the management of Government and since 1879 
they have been under the charge of an Executive Engineer 
of the Irrigation Department. 

22. No. This leads to complications and mismanage¬ 
ment. 

K—Wells. 

34. The district is divided into three tahsils and each 
tahsil is sub-divided into assessment circles. Taking all 
the three tahsils together there are the following assess¬ 
ment circles :— 

The Thai circle ; 

The Thal-Nahri circle ; 

The Pakka circle; 

The Sindh circle; 

The Chenab circle; 
and the Chahi Sailab oirole. 

(!) The average depth of wells varies from circle to circle 
and from season to season. In winter the level of sub-soil 
water sinks, while in summer when the rivers are in flood 
and the canals ate running the water level rises in some 
places right up to the surface. Leaving exceptional cir¬ 
cumstances out of account the average depth of permanent 
wells may be taken as varying from 5 to 15 feet in the 
Sindh and Chenab circles, 10 to 20 feet in the Pakka, 8 to 
16 feet in the Chahi Sailah aud 20 to 30 feet in the Thai 
and Thai Nahri oiroles. 

(2) Well water in the Thai and some parts of the Pakka 
circle is more or less brackish, but after the well has 
worked continuously for some time the saline taste grows 
less and less acute. The water-supply is limited and if a 
well is worked beyond a certain limit the water fails. Years 
of drought are more common in this district than years of 
good rainfall end what has been stated above refers to 
ordinary years. In years of good rainfall the water 
supply increases temporarily aud at the same time there is 
less demand for irrigation. 

(3) The average cost of constructing a well is from 
Es. 200 to Ks. 300. 

(4) A pakka (masonry) well is supposed to last a hundred 
years, but while there are old wells which have lasted for 
over a hundred years, the new ones are known to collapse 
much sooner. This is probably due to a false economy in 
making the wall of the well thinner and taking less trouble 
on fixing the brioks. 

(6) Water is lifted everywhere by means of the Persian 
wheel. 

(6) The average area attached to and commanded by a 
well is I— 

11 acres in the Thai ; 

20 or 21 in the Thai Nahri ; 
from 16 to 22 in the Pakka ; 

„ 13 to 22 „ Sindh ; 

„ 17 to 21 „ Chenab ; 

and 11 acres „ Chahi Sailab. 

(7) The average area irrigated annually is— 

13 acres in the Thai; 

13 or 14 acres in the Thai Nahri; 

10 to 14 „ „ Pakka; 

10 to 16 „ „ • Sindh ; 

13 to 18 „ ,, Chenab ; 

and 8 „ „ Chahi Sailab. 
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86. As I have stated before most of the labl crops 
depend in this district on well irrigation. A cultivator 
can never be sure of growing wheat which is the most 
important orop in the district until he has a well to depend 
upon. Without well water it is only possible to grow 
cheap rabi crops like gram, peas, etc. 

86. The yield of purely nahri rabi crops is usually 
much less than that of ohahi nahri crops and the 
difference is more apparent in a year of drought. In years 
of good and timely rainfall crops unassisted by wells 
flourish just as well as those irrigated from wells. In the 
Fakka circles I have estimated the annual value of the 
average outturn of chahi nahri and nahri lands as 


below : — 

Chahi Nahri. 

Nahri. 

Difference. 

Sinanwan . 

. Es. 12 

Rs. 9 

Eg. 8 

Muzaffargarh 

. 14 

„ 10 

4 

AH pur 

. 13 

« 11 

2 


1 have noted the difFereneo above. These figures relate 
to an average of normal years. In a year of drought the 
difference would be still greater. 

37. The cultivator docs not pay the owner any addi¬ 
tional rent on account of well irrigation. Indeed the rent of 
entirely well irrigated lands is usnally much less than that 
for Nahri or Sailab lands. Nor does Government charge 
anything extra for 20 years after the construction of the 
wells. After the expiry of this term the abiana (lamp 
assessment tor each well) is charged in the circles under 
fluctuating a>Bes8ment, which, according to my proposals, 
will never exceed 8 annas an acre of irrigation. In the 
cirele.s under fixed assessment no new assessment is imposed 
during the term of settlement. The lump aseeesment in the 
circles under fluotnatiug assessment is paid irrespective of 


(3). Mb. W. P. Bbodib, A.M.I.C.E., 
A.—Q-eneral, 

1. The answers refer to the Derajat Circle, which com¬ 
prises the canals of intermittent flow in the Multan, 
Aluzaflargai'h and Dora Gazi Khan Districts of the Punjab, 
of which I have been in charge for 2i years. 

2. The average rainfall is-* 
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The rainfall is too scanty and too uncertain to permit of 
crops being grown on rain cultivation only. 

3. There is no obstacle to the extension of irrigation 
under the sub-heads noted. There would, however, be an 
extension of irrigation, and existing irrigation would he 
steadied if all the canals were provided with a proper 
system of distributaries by which the waste of water would 
be rednoed, and the supply more offioiently and economi¬ 
cally distributed (see aho reply to question 12). 

6, Cultivators will always go where cultivation is easiest 
and best secured, and extensions of canal irrigation oou- 
sequently injurionsly ailect other cultivation in their 
neighbourhood. The desertion of tenants to the Cheiiab 
lani when the Chenab canal was opened Is notorious, and 
there was a similar experience, on a much smaller scale, in 
the Multan district, when the Sidbnai canal was opened. 
People whose lauds are outside the canal irrigated area 
are always desirous of having canal irrigation extended to 
them. 


the area irrigated as long' as the well is in working order. 
When it falls out of nse no abiana is charged. 

38. No difilculty at all is enconntered in the matter 
of finding water. But difficulty is sometimes met with in 
finding a sufficiently hard stratum to rsst the foundation 
of the well on. A well resting on soft sand sinks from 
vear to year and gets damaged, while one resting on a very 
hard stratum of some sort of clay fails to supply sufficient 
water. 

No assistance Las ever been offered here by Govern¬ 
ment or by local bodies in the shape of expert advice. I 
think it is worth trying. The best plan would be for the 
District Board to employ an expert with boring tools, etc., 
who should go round the district and tell people intending 
to sink now wells how deep the water level was and how 
deep they should sink the well to find a suitable stratum 
to rest the foundation on. Perhnps it would be best for 
the Director of Land Records and Agriculture to employ a 
few such men and send them from district to district, the 
District Boards paying the expenses. In a year’s time it 
would be possible to see whether the measure is or is not a 
snccess. 

Sg. No. People wonld not like it and would strongly 
object to such philanthropy. 

_ 40. Temporary wells are oonstrnoted only in the 
riverain circles where they help in years of drought or poor 
floods. They do not last long. They can ha encouraged 
by granting protective leases for them, and I am going to 
propose that temporary wells of a somewhat improved 
form should be granted, protected leases for terms not ex¬ 
ceeding ten years. The encouragement offered for purely 
temporary kcuihcha well is that they are charged half the 
abmna (lump assaesuient) for the first year which I think 
quite sufficient. 


Superintending Engineer, Derajat Circle. 

C.—Canals of intermittent flom. 

12 (1). The canal is fed from a head on the river. The 
head is dug and cleared in the cold weather to a depth such 
that in ordinary course It will have a sufficient supply for 
opening about the 26th of April. A great object is to place 
the head so as to draw the supply from a perennial creek or 
side channel in which there is less silt than in the main 
stream. River action and river changes may, however, 
injurionsly affect the head ; for instance, the river may 
desert the channel or the main stream may come into it 
and set up erosion at the canal head, in which ease the 
head must ho abandoned and a new one dng, 

12 (2). Distribution ot _ supply is at present made 
through watercourses taking out of the canal, many of 
them being of an excessive length in order to irrigate 
villages lying at a distance from the canal channel. In 
high supplies the whole or nearly the whole irrigation is 
W flow, but in low supplies much has to bo done by lift. 
This is efifected by means of Jhallars or Persian wheels 
erected on the canal bank and in the watercourses. The 
whole system is inefficieut, the long watercourses waste a 
large amount of water, the command is defective, while a 
fair distribution of supply is excessively diffioulo and 
troublesome and is practically never attained. What is 
required is a system of properly aligned distributaries that 
would carry the supply in bulk along the high ground to 
the various villages where watercourses of moderate length 
wonld serve to distribute the water to the fields. By 
means of stop dams in the main channel these distributaries 
could be run full in rotation even in low supplies, and in 
this way the water would be distributed over the canal 
area far more fairly and efficiently than is possible at 
present. The advantage to Governmeut would be the 
saving of water at present wasted (allowing of much 
needed extensions being made), while the cultivators would 
have a fairer and more reliable water supply, most of their 
preseut lift irrigation would be replaced by flow, and they 
would be saved the cost of clearing the excessively long 
watercourses. Moreover, with a proper system of dietn- 
butanes an extension of canal irngatiou could be made far 
more easily and efficiently than is possible at present. 
Something has been done to introduce distributaries, but 
the work is hampered by want of funds. 

12 (3). 'J'he duration of supply is dependent as fol- 
lows:— 

If there has been a heavy winter snow fall in the hills 
(which generally happens with good cold wcatlier rains) so 
that the snow line is low aud the snow area very large 
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then the rivers rise early, and the canals hegfin to flow 
early (say 16th April). In such a case the rivers will keep 
high all through the hot weather, and the canals will have 
an ample supply. If, however, the snowfall is scanty or 
if there is little or no fresh snowfall (oorresponding with 
a dry cold weather), then the rivers will be slow in rising 
and will not rise high till the rains set in. In such a ease 
the canals will be late in opening (I5th May or later) and 
will have an insnflSoient supply till July. 

Again if the hot weather rains are ample and do not 
cease untimely, then the rivers continue high, and the 
canals continue in flow till late (say 16tb October). If on 
the other hand, the rains fall early the rivers fall early, and 
the canals are dry by the middle of Septoinher or even 
earlier. 

The duration of supply is also affected to a eonsiderable 
extent by the condition of the canal head. If the condi¬ 
tion is favourable so that little or no silt is deposited, the 
canal will continue in flow much larger than when the 
condition is unfavourable, and the canal head is inoro or 
lass heavily silted. Under very favourable conditions the 
oanal may continue in flow tliroughout the year. 

With these explanations the following answers may be 


from Bs. 0-10*6 to Bs. 2-4 per acre according to the 
crop and whether the irrigation is by lift or flow. These 
rates are levied on areas actually matured iu each year. 
For private canals see question 21. 

18. The private expenditure necessary to bring the water 
to the field consists of clearing and maintaining the water 
courses and depends on the length of the watercourse. 
On an average of long watercourses it would be Bs. 1-8 an 
acre, it would be more on the longest watercourses and 
less on the shorter. It is generally incurred by the land¬ 
lord. 

19. Temporary local damage has at times been done by 
waterlogging due to excessive supplies being run on the 
fields for rioe cultivation and to water wasted. The evil 
is remedied by reducing supplies, but until distributaries 
and proper watercourse heads are constructed, it will not 
be possible to bring the distribution of supply under such 
control as will altogether avoid local and temporary water¬ 
logging in certain tracts. As the tracts subject to water¬ 
logging are below river flood level and have to be protected 
against the river by flood embankments, and as water-log¬ 
ging takes place in the flood season no attempt at drainage 
has been made. 


given: — 

12 (3) (a) 180 davs. 

(b) 150 

(c) 120 „ 

Local rain is of benefit, especially in the cold weather 
when it helps to mature the crops and to materially improve 
the outturn. 

13. It is undoubted that irrigation increases the value of 
the produce of land under (1), (2), (3), but I am not able 
to say by how much. 

14, (1) By a too late oommcncement, the more valuable 
crops, sugarcane, indigo and cotton, either cannot be grown 
or only very imperfectly grown, and the value of iriiga- 
tion is diminished by about 20 per cent. 

(2) Whilst by a too early cessation, llie kharif crops 
are imperfectly matured, and the area of rabi waterings is 
much cnrlailed, and the value of irrigation is diminished 
by about 35 per cent, 

16, As was stated under question 2< the local rainfall 
is too scanty and nneortain to admit of rain cultivation, 
and the value of the produce may be said to vary aooording 
to the working of the canals, and this has beeu explained 
Under question 12 (3). 

17. The canals with two exceptions (noted under quos. 
tion 21), belong to Government, On some canals the 
other system is in force where the cultivators are assessed 
to ohher labour, but as this system is being abolished, and 
replaced by ocenpiers’ rates, it need not be further noticed. 
Taking the Mnltan District as an illustration, the Govern- 

, ^ , ment canals are assessed with a 

° ^ “dvaiitage rate, which 

varies in different Tehsils from 
Bs. 0-14 to Bs 1-4 per acre, and 
an ocenpiers’ rate which, varies 


Paid by oocapier. 


20. On canals where the chhor system is in force the 
maintenance is done by chher labour, Elsewhere it is done 
from Imperial funds. The cost varies, but the average may 
be taken at Be. 1 per acre. 

21. There are two canals in the Multan district that 
were oonstructed by private persons— 

(а) Ghuhimwah owned by Ghnlam Muhammed. The 

maintenance or canal clearance is done by the 
onltivators, and outside landowners pay to the 
owner a cash rate which is usually Bs, 0-10-0 an 
acre for flow and Bs. 0-8 0 for lift. The Ghulam- 
wah irrigation is assessed to canal advantage 
rate of Bs. 0-8-0 per matured acre for flow and 
Bs 0 6-0 for lift. In addition the owner pays 
to Government a royalty iu a sum of Us, 600 
a year which falls at the rate of one anna per 
acre irrigated. 'ITiere has been no trouble in 
the workiug of this canal, 

(б) The other canal called the Hajiwah has not done 

so well, and it was found necessary for Govern¬ 
ment to take over the management owing to 
family dissensions amongst the sous of Ghulam 
Ksdir Khan who excavated and owned the 
canal. The canal has been under Government 
management since 1889. The assessments are 
similar to those on the other canals with this 
modification that on irrigation on lands origin¬ 
ally granted to Ghulam Kadir Khau and now 
owned by his descendants the charge per acre 
matured is much lighter than on other 
irrigation. 

22. 1 do not consider that it is now desirable to enoonrage 
the construction of private canals. Such works are better 
done by Government. 


Mr. JF. P. 
JBrodit. 


(4) Majoe Mobton, E.B., Exeoutivo Engineer, Mnltan Canals Division. 


A.—General. 

1. Q. The replies below refer to that portion of the 
Multan district watered by, or adjacent to, the Multan 
Canals (for detail of these canals see replies to Head 0 
Canals of intermittent flow below). 

I have been in charge of the Multan Canals as Executive 
Engineer since April 1898. 

8. Q. There is no obstacle to such extension of irrigation 
as is ever likely to bo proposed either of the Sidhnai system 
(see reply to question Head C) or the Multan Canals owing 
either to:— 

(1) sparsity of population, 

(2) insullioient supply of cattle, 

(3) insufficient supply of manure, 

(4) unsuitability of soil, 

(5) lack of capital, 

(7) fear of enhanced rent or revenue, 

(8) uncertainty of tenure or defects of the Tenancy 

Laws or for any other reasons than those stated 
below :— 

To a certain extent the uncertainty of the supply in the 
Eavi at Sidhnai head of the Sidhnai system, will prevent 
much further extension should it be advisable to irrigate 


lands not at present reached by that system. Within the 
last three years the Sidhnai Canal itself hns been extended 
to take up land near Mnltan not previously irrigated at all, 
amounting to about 60 square miles in extent, and an ex¬ 
tension is now being carried out in order to irrigate land 
poorly irrigated by one of the Inundation Canals amounting 
to about 20 square miles of area, and it is probable that 
within the next three or four years a further extension to 
take up another 20 or 80 square miles will be proposed in 
order to further irrigate land at present not fully reached 
by existing Inundation Canals. 

These extensions have been or will he carried out without 
any material alteration in the supply in tho canal. A 
portion of the land on the Sidhnai is undoubtedly over irri¬ 
gated, i.e., the area irrigated bears a far higher percentage 
to tbe total area than the like area in other parts of the 
eanal and by somewhat reducing the larger area irrigated, 
in some places water is available for extension. In some 
years the supply in the Ravi is abundant, and it would seem 
that there will be a return shortly to a period of abundant 
supply. The two years of failure which have occurred 
within the past four years of this canal's working are 
probably quite exception. It would not be safe to say at 
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present whether *ny extension oonld or could not he made 
beyond those referred to above. 

Thei-e appears also to bo considerable probability of other 
canals being brought in to take up such portions o£ the 
Multan district to which the Sidbnai Canal might perhaps 
be extended. 

In regard to the Inundation Canals there is no obstacle 
to extension southward. The irrigation limit has been 
reached east-ward as the ground slopes up rapidly. South¬ 
ward an extension is now being surveyed which will take up 
most of the-land not irrigated (see plan * attached No. 2;. 

4 Q. The only exception that I know of is a partial 
exemption of the water rate on the Sidhnai Canal for new 
wells sunk. This exemption is for a term of 20 years and 
is secured by assessing the area irrigated by such new wells 
at the lower rates. The concession is liberal enough (some 
further remarks are made on the subject in reply to question 
89 below). 

5. Q. I can give no reply to this. 

6. Q. I have never hoard of any tendency except a purely 
temporary one, on the part of cultivators to leave nnirri- 
gated parts for tracts under canal irrigation, but it is au 
undoubted fact that in oases of bad years well cultivation in 
certain parts of the district, notably the Ravi Hittar (see 
plan* attached No. 1) are deserted for the time being at any 
rate and the cultivators go to the Sidhnai or perhaps across 
the Ravi to the new Colonies ou the Chenab. In the same 
way there waa a certain amount of emigration from the 
Sidhnai in 1898-99 to the Chenab Colony, but a good many 
of these men oame back in the following year. The Eavi 
water is more fertilising than the Chenab water and the 
Zemindars far prefer the land on the Sidhnai to wliat on the 
Chenab Canal in consequence. The development of the 
Jhelura Canal will most probably have an effect on the 
Sidhnai irrigation if a succession of bad years occur again, 
as the Jhelum water possesses the same, or nearly the same 
fertilising properties as does the Ravi. 

I have never heard of any great demand for au extension 
of irrigation. As far as 1 recollect the only application for 
an extension was in the case of the Sidhnai to the area on 
one of the Inundation Canals already alluded to, and now 
in progress. 

C.—Canals of intermittent flow- 

T class all the canals in the Multan district under the 
above head. 

The canals forming the Sidhani system are intended to 
be perennial canals, hut owing to the periodical failure of 
the supply in the Ravi, at Sidhnai, these canals are inter¬ 
mittent. 

12, Q. (1) (a). There are two groups of canals forming 
the Multan canals— 

(a) The Sidhnai system consisting of— 

(1) the Sidhnai canal, 

(2) the subsidiary canals — 

Fazilshah, 

Koranga, 

Ahdul Hakim. 

The Sidhnai, Fazilshah and Abdul Hakim take off from 
the left Sank of the Kavi, either at, or close to Sidhnai and 
the Koranga from the right bank. Below the heads of all 
these canals is a needle-dam, by means of which the lowest 
supplies in the river can bo forced into one or more of the 
canals. 

The Sidhnai gets the first share. 

The balance of water goes first to Fazilshah and Koranga 
equally,and lastly to Abdul Hakim when there is not 
ssougn for all. 

(2) (a). The water is distributed to the land by means 
of Raj babas or Major distributaries and minors on the 
Sidhnai and by means of minors on the other three canals 
which latter are merely Rajhahas. 

From the Minors in all cases short water-courses carry 
the water on to the fields. The land Is divided out into 
'* chaks ” or areas comprising several holdings and gene¬ 
rally about 200-400 acres in extent, each "ohak” has a 
water-course taking off from the minor, and in rare 
cases, if the ground necessitates it from the Rajbaha direct. 
At tbe head of each watercourse in the distributary bank 
is a pipe at first laid in the bank and afterwards built into 
a masonry Outlet. The size of the pipe in the minor or 


Rajbaha for the '* ohak ’’ is regulated by the size of tie 
“ chak ” and the head available to give the required dis¬ 
charge. Distribution of water from the water-course to 
the various holdings iii the “ ohak ” is made according to 
a regular table drawn up allotting so many hours supply to 
each liolding according to its area. 

8 (a). The period for whioh the Sidhnai and tbe three 
subsidiary canals were in flow in 1893-94 a .year of ample 
rain-fall; in 1898-99 a year of scanty rain-fall; in 1899- 
1900 a year of draught is shown in the accompanying 
statement. 

1 (J). The second group of canals in the Multan 
District is formed by the Innndation Canals. As far as 
tliesc replies are concerned the Inundation Canals take off 
from the River Chenab oast or loft bank, mainly above 
Multan. There are now four heads:— 

1. Mattithsd; 

2. Wall .Muhammad and Daurana Langana ; 

8. Sikandurabad and Gsjjnhatta ; and 

4 Sikandarwah and Belochanwah. 

The first three of these take up from the main stream of 
tie river and the fourth from a side creek. The latter is 
preferable, but the ri]{er does not admit of the heads of the 
tnree first natoed being taken from a creek. The heads of 2 
and 3 are old creeks ntiliaed for the purpose. The head of 
Muttithal and of Sikandarwah-Bilochanwah are channels 
dug for the purpose. 

The heads are thus open to the river. Further down, st 
a considerable distance, and away from any possibility of 
erosion is the head regulator whioh controls the supply and 
prevents the flood passing down and doing damage. 

Sikandarwah-Bilochanwah has no regulator at present, . 
but one will be built this year. 

The surplus water at the regulator escapes either, as in 
the case of the Sikandarahad canal, by a specially dug 
escape channel oontrolled by a regulator or over the banks 
and adjacent land back to the river. In July and August 
there are often periods of considerable anxiety when the 
floods are high as to whether this excess supply will be 
passed off safely or not. So far no damage has ever ooenr- 
red, but it is conoeivahle that a high flood accompanied by 
local rainfall, the latter necessitating the closure of or 
reduction of the supply in the canal, might test the head 
regulator pretty severely. There being nothing to pre¬ 
vent it the supply in these canals fluotuates enormously, 
even day by day, according as the supply in the river 
fluctuates, rising with rairv-fall on the catchment area and 
falling with the subsidence of the flood. 

2 (6). There are practically speaking no distributaries 
on these canals. The Gsjjnhatta (a branch now of the 
Sikandarahad) has branches but these were in former days 
separate canals which have now become part ef the Gajju- 
hatta system. This canal and its branches have several 
minor channels locally as known as “ LarhsThese 
Larhs are really large water-courses and have never been 
properly aligned. The only difference between a Larh and 
the other water-courses on these canals is tliat the Larh is 
a canal as defined by the Canal Act, is controlled and 
maintained by Government and oonseqnently it is possible, 
to a very limited extent, to supply water to oultivators 
equally. Over the water-oonrses Govorument has practioally 
no control and can only interfere on the application of 
one or more of the owners, and then only to a limited 
extent. There are in all eight such Larhs on the Gsjjuhatta, 
and none ou any of the other canals. 

So far these Larhs and tbe main canals have for the most 
part open cuts in a few cases protected ^ large masonry 
openings from which the water is taken. Pipes are being 
pat in now over most of the system and the large openings 
reduced in size, Many, if not most, of the water-courses 
are long and tortuous with high banks the accumulated 
deposit from many years of silt clearances. The waste of 
water is enormous. 

13. (1) (a) Tbe Sidhuai Canal, as it does not flow in 
many years beyond the middle or end of October till the end 
of the rabi, has, in such years, only a limited effect on the 
rahi area. For early rabi crops, whioh require but little 
water, such as gram, the Sidhani Canal will generally 
prove snllieleut. but the maturing of the principal rabi 
crop, wheat, must be loft to wells helped in rare oases by 
rain. The area of rabi under pure Chahi and that raised 
ou Barani, Abi, and Sailab lands together is not inoonsidet* 
able. 


* Not printed. 
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For thfl three Tehsils of the District to vfhich these 
replies refer, the totals are in acres :— 



Kabliwala. 

1 Maltan. 

Shujobad. 

Totai. 

Bavani . • 

855 

748 

48 

1,161 

Abi 

Sailaba and Chahi 

607 

761 

1,211 

2,48’2 

Sailaba 

25,982 

25,674 

60,686 

1,02,192 

Chahi . • . 

11,469 

21,169 

7,706 

40,344 



Tot an . 

1,46,169 


or 46 per cent, of the total area of 320,182 acres for the 
whole area from all sources, baaed on the average area culti¬ 
vated for five years ending,1897-98 Kabi (see statement* 
attached). 

Sailaba land ia, however, very limited in extent and 
naturally the less there is of such land, provided it cannot 
otherwise be irrigated the better. It mainly produces rabi 
crops. 

One point is worthy of note in this connection in regard to 
the value of canal irrigation. Where the soil ia bad and not 


fit for anything bnt rice growing, the soil is mnoh improved 
espeoially on the Eavi canals, by a succession of rice crops 
and consequent copious irrigation from caual water which 
fertilises the land and makes it possible to produce wheat. 

It need hardly bo mentioned that in a country of so 
small a rainfall, canal irrigation is the only one which will 
produce two crops with certainty and facility. With its 
strong tendency to fail at the end of the kharif or begin¬ 
ning of the rabi season, the Sidhnai is somewhat of a 
failnro us a complete two-crops producing canal, and, owing 
to the supply being to a certain extent iimited (i.e., by the 
capacity of the caual), it is not, as on the Inundation 
Canals, possible to give a supply at the eud of the kharif 
season for the first waterings of rabi crops. 

(2) [h). There is no doubt that on the Sidhnai, as 
doubtless in all cases of canal irrigation, the better classes, 
i.e., the more valuable classes of crops are possible. 

•Statements attached shew this clearly. It may be 
mentioned that in the Kharif it is difficult to dilTereutiate 
between Chahi-Nabri and Nahri, and really the two classes 
should be grouped together as the joint produce of the 
canals. 

In the statement of amount and value of principal crops 
it is shown that the total amount and value of such crops as 
cotton, rice, sugarcane (.not largely grown here) indigo is— 



EimsWALA. 

MrtTAV. 

ShUJABA.!). 

Totai.. 


Amount. 

Tslue, 

Amount. 

Value. 

Amount, 

Value. 

Amount. 

Value. 


Acres. 

Ks. 

Acres. 

Kb. 

Acres. 

Rs. 

Acres. 

Bs. 

c ( Chahi-Nabri . ■ 

76 

1,350 

3,441 

00,776 

1,254 

18,912 

4,770 

81,038 

:§ J Nabri . . • 

23,271 

8,72,312 

20,117 

3,07.4C6 

8,761 

99,463 

62,149 

7,79,181 

{3 10 ther classes. • 

1,171 

20,802 

240 

3,196 

188 

2,610 

1,599 

26,507 

^ f Chahi-Nabri . 

1 

14 

380 

6,485 

431 

8,104 

762 

13,663 

.S < Nahri . 

3,623 

60,168 

4,901 

79,647 

6,110 

1,00,920 

14,634 

2,30,732 

^ C Other olassDB. . 

... 

... 

• •• 


72 

264 

72 

264 

i f Chahi-Nabri • 

9 

640 

195 

15,670 

607 

89.564 

811 

66,674 

as) Nabri 

460 

27,000 

221 

12,700 

298 

18,180 

969 

67,880 

^ S (.Other classes . 

6 

860 

Id 

853 

1 

62 

23 

1,280 

Eif Chahi-Nabri . . 


tee 

92 

1,557 

259 

4,509 

3.51 

6,066 

is) Nahri . . . 

612 

10,016 

3,672 

60,294 

9,024 

1,58,068 

13,208 

2,28,378 

,3 (.other classes. 


... 

... 

... 

2 

32 

2 

32 
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So that the total area and value of these crops on Chahi- 
Nabri and Nahri together in the three Tehsils is, in round 
numbers:— 

Area.Acres 88,000 

Value.Rs. 14,63 000 

against a total area and value from other souroes of:— 

Area.Acres 1,700 

Value • • • • . Bs. 28,100 


(3) (a). I have no details of yield by years, so cannot 
say to what extent the Sidhnai canal increases the yield in 
various years. Locally there is little difference between 
the rainfall in years of drought and ample rainfall, bnt 
small rainfall in the Eavi catchment area causes a failure 
of the supply in that river, and early cessation of the 
supply in the canal. 


(1) (6). The remarks made above in regard‘to the 
Sidhnai in respect of irrigation here giving two harvests in¬ 
stead of one apply equally to the Inundation Canals, hut 
the supply in tne latter rarely continues beyond the end of 
September, and only first waterings to rabi crops can be 
given. If the supply in the river is good and the heads of 
the Inundation Canals are working well in August and 
September there should be, from the middle of August, 
abundant water both for those kharif crops which require 
it and for first rabi waterings. 

Under (2) (A) and (3) (5), the replies are as given above 
for Sidhnai Canal. 

14. Q. Cotton is a valuable crop largely grown, where 
circumstances permit on the Sidhnai Canal and subsidiaries. 
This crop is sown in May and the late opening of these 
canals, should they have ooased to flow at the end of the 
previous kharif, or beginning of the previous rabi, will 
seriously affect the area under cotton. Indigo, so far as it is 
grown on the Sidhnai and subsidiaries, requires a supply of 
water in April or early May and is similarly affected by 
late opening of canals. 

The late opening of the canals restricts the crops growh 
to those of less value such as jnar, til, sathri 


Early closing of the canals will affect the area under 
cotton which requires water to the end of September, or, if 
planted late, until the middle of October. 

If supplies cease before the middle of October, the area 
under rabi will be small and the crops which are sown 
will have to depend on well water or trust to rainfall in 
the winter. 

The Inundation Canals are more regular in their flow. 
There is every probability of these all being oppn before 
the eud of April, and they rarely flow beyond the end of 
September. The cultivators therefore kuow fairly aeonrutely 
what they may expect. 

There is a good deal of second year’s indigo (called 
inundi), and this is a more valuable crop th-on first year’s 
indigo, and requires water by the end of April or early in 
May. 

Should the supply in the canals fail or be inadequate 
before the end of September, the cotton and rice will suffer 
and the rabi area—the maturing of which is dependent 
entirely on wells or rain will be restricted. 

15. Q. Owing to the uncertainty of the supply in the 
Sidhnai in some years, and the small amount of rainfall 
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Maj’o. and its uncertainty, the maturing of ralii crops on the 
Morton, Sidhnat aystem is largely depended on wells and the more 
Ji.il. there are the better. 

Similarly on the Inundation Canals the rahi crop is solely 
depended on wells (or rain) for its maturing. 

16.' Q. It would be difSonlt to give a reply to this 
question. Acre for acre the annual value of the produce 
on the canal irrigated land is given by the Settlement 
Collector in his Assosement Keports (settlement just 
concluded) as somewhat less than that on wells (alone) 
and sailaba lands (lands irrigated by inundation from the 
river). 

Thus in the Kahiiwala Tehsil and Sidhnai Assessment 
Circle (see * plan) the yields per acre in seers for various 
crops is as stated below :— 


Class of cultivatioQ. 


Chahi or pure well. 


Chahi-Nahri or canal ( 
supplemented by ■< 
wells. / 

Nahri or canal itrl- ) 
gation. j 

Sailaba or irrigation! 
from river inunda-1 
tion either pure or ^ 
supplemented by I 
wells. \ 


Cotton 

Juar 

Wheat 

Barley 

Cotton 

Juar 

Wheat 

Barley 

Cotton 

Juar 

Wheat 

Barley 

Cotton 

Juar 

Wheat 

Barley 


Yi£ld iu Hders 
per acre. 


180 

Not grown 
840 
340 
180 

Not grown 
. 440 

440 
160 
240 
840 
840 

120 

260 

320—400 

320—400 


Valne 
per ftc're. 


These statistics are based on the averages of large areas 
for a term of five years ending 1897-1*8. The only year of 
real drought which wc have bad on the Sidhnai was the 
year 1899-1900, and for that year the statistics of yield and 
value are not given. All that can he said is that the 
outturn per acre on the Sidhnai system was very bad, but 
that it was probably equally so on the lands irrigated by 
wells and river inundation. 

Similar figures conld bo given for the area on the Inun¬ 
dation Canals, but I should say that a year of drought does 
not affect the value of the produce on these canals to the 
samo extent, as such a year affects the produce on the 
Sidhnai. 

17. Q. (1) (a) On the Sidhnai system from 1900-1901, 
inclusive the occupier’s rate has been increased, and. the 
average rate can only be given for that year. 

It amounts to:— 

2'64 for kharif, 

2'82 for rabi, 

2'74 for the year. 

This is taken on the net area cultivated, after dednoting 
for ai’eas not properly matured (kharabn). 

(2) (a). In this district, so far at any rate as these 
replies are concerned, cash rents are very rare. Batai, or 
share of produce, is practically universal, and may be taken 
generally speaking as at halt the produce. For the Kabir- 
wala, Multan and Shu jabad Tehsils the figures as given by 
the Settlement Collector in Assesameot Reports are ;— 



Kabirwala. 

Multan. 

Shnjabads 

Perceutagip of area cultivated 
by owners. 

27-9 

24 

36 

Percentage of area by tenants 
free of rent. 

0-1 

1 

... 

Percentage of area cultivated 
by occupancy tenants. 

Oo 

4 

3 

Percentage of area cultivated 
by tenants-at-will. 

71-5 

71 

62 

Total . 

100 

100 

100 

Percentage of area cultivated 
by tenauts-at-will paying 
batai. 1 

96 

88 

82 


In Kabirwala Tehsil the ordinary batai rate is a halt 
87 per cent, of those who pay batai give a half share. 

Multan Tehsil the average rate is 36'8 per cent, and 
Shnjabad Tehsil, the average rate is 3S per cent. 

For further details reference must be made to the Assess¬ 
ment Reports as the matter is too complicated to deal with 
here. 

(3) (a). A statement is given attached of all the revsnne 
end w.iter advantage rates in this district in the three 
tehsils to which these replies refer, and the method of 
assessment is given in the statements. These are taken 
from the Settlement Collector’s Assessment Reports. 

(4) (a). Royalty is not paid or proposed as there are now 
no private canals in the three tehsils to wMcli these replies 
refer. 

(1) (b). On the Inundation Canals the occupier’s iwte was 
introduced for the first time from 1900-1901 so that the 
average rate can ouly be given for that year and amounts 
to:— 

Rs. 

1'73 for kharif, 

0'88 for Rabi, and 
1'20 for whole year. 

It was only introduced that year for some of the canals 
and has since in 1901-02 been extended to the remainder. 

On the Inundation Canals the replies to (2) (6), (8j (J) 
and (4) lb) ot this question are the same as given abovo 
for Sidhnai system. 

18- Q. On the Sidhnai Canal and one of the snbsidisry 
canals (Abdul Hakim) the cost of construction of minors 
was charged to the new settlers. For reasons, which need 
not be given here, the minors on the other two subsidiary 
canals, Fazilshsh and Koranga, were built by Government 
Originally the maintenance of all these minors fell on the' 
cultivators generally («, e., including the aborigines or men 
in the pre-existing villages), but five years ago the Govern¬ 
ment took over tlie maintenance of the minors on Fazilshah 
and Koranga. Thus the new settlers bad to pay for the 
original cost of minors on the Sidhnai and Abdul Ilakim 
and tho cultivators generally have still to clear the minors 
and keep them in order on these two caosls. 

I cannot state what the inoidsnee of the original cost 
of the minors is per acre but I believe it is about 12 annas 
per acre, and the cost of clearing minors and keeping them 
in repair is very small. 

It may be explained here that a Inr^e proportion of the 
land irrigated by the Sidlinai and the subsidiaries was 
before the canals were made, Government waste. This 
laud was let out to settlers. The rest of the land was 
already partly inhabited and belonged to pre-existin'* 
villages. “ 

Other expenditure which has to be incurred in bringing 
water to tho land is in respect of digging the field water¬ 
courses, upkeep of bullocks for ploughing, erection of farm 
houses on new lands, cost of pipes and ultimately of 
masonary beads and culverts under pre-existing roads. 
To these should be added tho cost of sin^ng a well, which 
though not absolutely ueoessary, is extremely advisable. 

In respect of preparing the fields for irrigation I shonld 
say the only further expenditure required is on acooniit of 
purchase of seed if this item may be included in this 
expenditure. Most of this expenditure falls on the land¬ 
owners. 

Certainly all the expenditure in respect of cost of minors, 
water-courses, sinking wells, building habitations, outlet 
heads, culverts fall on the land-owners. 

To what extent the tenant is responsible for the ooet of 
upkeep of bullocks and for tho purchase of seed I cannot 
exactly state, nor can I say how far he has any security for 
recoupment. 

On the Inundation Canals the main item of expenditure 
is the coat of the clearance of watercourses which are very 
heavy in some places, but very light,in others. The cost 
depends, of course, on what length the channel m.ay be. The 
original cost of the existing watercourses, most of which 
are very old, perhaps in some cases three-fonrths of a century 
or even a century old, was undoubtedly home by the 
cultivators. I he then Government merely dug the main 
canals. Any new 'watercourses which may be required are 
dug by the cnitivatora who would have to pay for the cost 
of the masonry heads now required for each and every 
watercourse. In preparing the land for irrigation the same 
items of expenditure are incurred, as given above for the 
Sidhnai. 


• Hot printed. 


MINUTES OF EVIDENCE. 


Ii7 


On tl .andation Canalu thefe are fewer wells to provide, 
as there are and have oxigted, for raanv jeers, a verj con¬ 
siderable liumber of wells on the land irrigated bj these 
canals, 

I fancy that the cost Is borne by the land-owners to the 
same extent as on the Sidhnai. 

The cost of making maaon ry heads or putting in pipes 
to existing water-courses falls on the Oovernment. 

19. Q. I think it may safely be said that no sirch 
damage has resulted. In regard to water logging, tho 
Sidhnai Canal has only been in use for about 14 or 15 years, 
and in many years has not been in how all the year round. 
The water level is still considerably below the surface and 
as fat as one oun see, the channels of water logging are 
remote. 

On the Inundation Canals the water level, oven near the 
river, is still at a oouBiderablc deptli below the soil, though 
it certainly rises in the flowing season, falling off in the 
cold weather months. With their large supplies, it is 
probable that if the Inundation Canals were perennial, there 
would be a ohanoe of the soil becoining water logged, but it 
is presumed that were these canals given a supply by means 
of a weir, so that they could flow for eight or nine months iu 
the year instead of for six months, the supply in each canal 
would be I'educed to what it is, say, on the Sidhnai. While 
6 cnseos par square mile are allowed on the Inundation 
Canals, half that amount suflRces on the Sidhnai. 

20. Q. The maintenance, except in the case of the minors 
on Eazilshah and Koranga mentioned above, is carried out 
departmontally by contract. The old ohher system, by 
which the cultivators ou the Inundation Canals provided 
the necessary labour in lieu of paying a water rate, has now 
been flnaliy abolished on the Multan canals. 

According to a statement prepared in the Chief Engi¬ 
neer's office and i-ssned with the notes on Punjab irrigation 
works for the Irrigation Commission, statement XVI -IT, 
the rate per acre of working expenses on the Sidlinai system 
amounts, on the average of ten years ending 1900 1901, 
to 0’99, iJe; exclusive of the year 1899-1900, when 
there wa.s a complete failnio of crops on the Sidhnai Canal 
system, and this rate amounted to Rs. 5‘15 per acre, the 
average rate for nine other years of this ten years’ period 
comes to Se. 0‘83 per acre. 

The chhor system has only this year been abolished on all 
canals and for the first time last year (1900 1901) on any 
of the Multan Inundation CanBl.s, so that it would not be 
jKissible yet to give the figures for these canals for any 
year. It was intended, when the water rate was introduced 
on these canals, that tho revenue from tho water rate 
should just balance the expenditure as arrived at from a 
consideration of the work previously done by (he chher 
system, which is tantannniut to saying that the incidence 
of cost fur maintenance per acre would equal the water rate. 
By improving the heads and channels generally and with 
better working of the canals this expenditure will un¬ 
doubtedly bo reduced in a few years, but it would not be 
possible to say what it will amount to. 

A great reduction in tho oast of maintenance follows 
from the reduction of heads for canals. Pour years ago there 
were six heads—there are four now, and one of these will 
prchahly shortly disappear, tho irrigation of the canal being 
entirely taken up by the Sidhnai, as from next kharif it 
will be partially taken up by that canal. 

The system of maintenance is perfectly .satisfactory, and 
no legistation is required iu regard to it. 

21. and 22 Q. Actually in use at present, there are no 
private canals in this district. From the Chehab River 
south of Multau there were, three yeais ago, two private 
canals similar to, but smaller than, our Inuudation Canals. 
In past years they may have worked well, but uur expei i- 
cnce here is that s uall channels do not worli well as Inunda¬ 
tion Canals, and when I saw these two private canals in 
1898 (June or July), they had not, as far as I could see, 
been cleared. The Government had a small inundation 
canal whose head was close to one of these two private 
canals (tho lower one), and in 1899 it was decided to extend 
an upper inundation canal to lake up this Government 
channel. This was done and after Some hesitation ou the 
part of the owners of the private canals, these latter were 
made watercourses from the extension, by which of course 
they were materially bcnefltted, as tho level in supply was 
much raised. 

North of Multan and about 35 to 30 miles above the 
Government canals of the Sidhnai system is the fiarkat Ali 
Kljau eaual which gave considerable trouble to its owner 
and is staled iu the Settlement Collector's Assessment 


Report of the FCabirwala Tehsil (page 41) to "have irri¬ 
gated an avejage of 216 acres ol matured oiop.s on the 
average of five years '' (ending 1897-1898). 'The ques¬ 
tion of this canal, which was taken over W Government 
was settled practically before 1 joined the Division. Gov¬ 
ernment (not the Irrigation Branch I believe), bought it 
in 1898 and abandoned it as useless in 1897. It flowed 
(according to Settlement Collector's Assessment Report, 
Ksbirwala Tehsil, page 46) for " 14 days in 1895—8 davs’ 
lu 1896 and B3 in 1897.” 

It is on side long ground and in case of rain gets washed 
away, or at any rate seriously damaged. A drainage cut 
was made above it, but I believe proved ineffectual. The 
canal always heavily silted at its bead. 

There is no scope for private canals here. 

There are on the Ravi numerous short cuts from the 
river, but these are hardly Canale. They work, I believe, 
well. They are prevented from taking too much water by 
having had masonry diaphragms built near their heads at 
a certain fixed level and any new cuts—there has only one, 
I think, been made during the last four years—would be 
given on condition of such a diaphragm being built. 

— Wellt, 

34. Q. The accompanying statement gives the informa¬ 
tion required for (1), (6), and (7), taken from Settlement 
Collectors Assessment Reporls. The circles are the same 
as in these reports, as the information is taken fhercfiom. 

_ Jlittar is the land adjoining the river and mainly sub¬ 
ject to inundation. ^ 

Tarafs ari the land round about Multan. 

_ Uttar is the laud not far from the rivers, but not sub¬ 
ject to inundation, being higher than the Jlittar, 

Hauia is the high “bar" land away from the river 
where the cultivation, if any, is almost entirely dependent 
ou wells (of rauifall, if any). 

Sidhnai is tho land on the Sidhnai .system of canals 
mainly—hut its boundaries extend a little beyond the pre¬ 
sent canal limits on the Chenab River side. 

■Wells arc used either alone or to supplement canal irri- 
gatiqn or Sailaba (river inundation irrigation). Tiie former 
are mainly in Tarafs, Uttar and Sidhnai, and tho latter in 
Hittar Circle. Those in Hiltar, Sidhnai, Uttar and Tarafs 
are undoubtedly supplied by percolatirin. As regards those 
in Rawa, I c.muot say for certain. 'Wells not far from the 
river do not fail if cleared out periodically. The further 
the wells are away from the river the more they are likely 
to tail in dry seasons and the deeper is the well. I cannot 
say on what information the Settlement Collector bases the 
results given, which are tabulated in the statement as 
regards the depths of wells, whether tho depth is to water 
surface in the cold weather or in the flood season. For 
wells near the river, there is a C-insiderable difference be¬ 
tween the two. 

Even for wells close together, and the wells in each 
group are never more than a few hnndered feet apart, 
there i.s a very considerable v.iriation in the deptns to the 
water surface and the depth of water in the well. 

35 Q. No further information can bo given on this 
point beyond that which ha.s already been given in reply 
to Question 13. 

86. Q. Acre for no re of crops grown, there appears to 
be little or no difference ill the yield on Imids watered by 
wells and on lauds which have no wells and which depend 
on rainfall, but there are few'orops and those only 
to a very limited extent grown on land without' wells and 
dependent ou rainfall only (barani lands). 

Thus for the wholo of the 3 tehslls the area of barani 
cropped for 1897-98 was;— 


Tehsil. 

Area of barani 
acres. 

Peroenfcace of 
wQole cropped 
area. 

Kabirwala . ' . 

360 

0'19 

Multan . 

1,000 

050 

Shujabad . . . 

mi. 

mi. 

Total 

1,360 

0‘36 


Punjab 
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Morion, 6o that wherever cropn are {{rown bj meaDB of wells on land the following result* are obtained on the average of five yearn 
■}t.E. not otherwise itilgated the value of the produce so grown jggy.gg assessment report of Kabirwala 

_ is attributable to wells. ^ ^ 

Comparing chahi and baratii for five crops in the Kabir* 

■wala Tebsil lur the five assesement circles already mentioned, 


Assessment Circle. 


BithsT Cherab 


Hithar Ravi 


Uttar 


Eavvah 


Siahnni 




L 


■-( 


.-1 


I 




Crops. 


I- 

fj Cotton 
Jowar 
■Wheat 
I j Barley 

i I 

L| Bajra 
f, Cotton 

1 i 

Jowar 
Wheat 
■Rarley 
Eajra 
['I Cotton 
Jowar 
Wheat 
Barley 
Biijra 
Cotton 
Jowar 
Wheat 
Earley 
Bajra 
fj Cotton 

1 ! Jowar 

I ' 


Wheat 
Barley 
n Bajra 


Class of cultivation. 



•5 

Barani 

Chahi 




■{ 

Barani 

Chahi 




•{ 

Barani 

Chahi 




•{ 

Barani 

Chahi 




■{ 

Barani 

Oiiahi 



• 

•{ 

Barani 

Chahi 



• 

•{ 

Barani 

Ch.ahi 



« 


Barani 

Chahi 




■{ 

Baiani 

Chahi 




■5 

Barani 

Chahi 



• 

•1 

Barani 

Chahi 



« 


Barani 

Chahi 



• 

•} 

Barani 

Chahi 



« 

•1 

Barani 

Chahi 



e 


Barani 

Chahi 



• 


Barani 

Chahi 




■[ 

Barani 

Chahi 





Barani 

Chahi 





Barani 

Chahi 




■{ 

Barani 

Chahi 





Baiarti 

Chahi 




■i 

Barani 

Chahi 





Barani 

Chahi 





Barani 

Chahi 




■{ 

Barani 

Chahi 




Valus in | 
rupees par ■ 
acre. i 


RiitiaBES. 


The only orop grown on 
Baiaui is til, value per 
. acre Rs. 8. Til on 
; chahi, value Es. 10 per 
acre. 


Value of til per 
; Rs. 8 in each case. 


acre. 


Ditto. 


^ Ditto. 


I 


Value of til Ea. 8 per 
n acre, borani Rs. 16 per 
acre, chahi. 


1 


For a year of drought a* 1899-1900 there arc no figures 
available. 

37. Q- For reply to the first part of this question see 
reply to Question 17 (2) (a.) above. The cultivator, where 
he is not the owner, paye in most cases " batai ” or share of 
actual produce in each crop. 

For reply to second part of the question, see statement * 
attached, which also gives the Information as to how the 
rates are paid. 

38. Q. I should say that no difficulty is met with in 
finding water or in the construction of a well, at any rate 
in the Hithar, Tarafs, Sidhnai and Uttar Circles. Of the 
Eawah I have no information. I think the reply to the 
second part of the question as to assistance with advice or 
tool is certainly no. 

39. Q. I think that Government might, with advantage, 
link wells on private land on the Sidhnai. As stated above 
the maturing of the rabi crop on the Sidhnai is in many 
years entirely dependent on wells. 

In the Kabirwala Tehsil to the end of 1897-1898 accord¬ 
ing to the Assessment Report of the Settlement Colleotor 
fAppendix, page XXXV) there were in Sidhnai Circle 1,786 
wells fn use and 276 out of use. This shows a very small 


increase of 630 wells in use (and 10 out of use) since the 
year of the previous Settlement 1877-78 and the increase in 
wells In use is not comroeiisurate with the increase in irri¬ 
gation. The total area of cultivated lands io 1877-78 was 
44,711 acres and now is 176,941. Thns there were, in 
1877-78, 16 well* in use per square mile of cultivated area 
and six wells in use now per mile, square mile of cultivated 
area. When any land is or has been let oat on lease on the 
Sidhnai, a special danse of the agreement with the lessee is 
to the effect, that the rate for rabi shall be only Rs. 1-12 
per acre for land irrigated partly by canal and partly by 
well, for a period of 20 years from the sinking of the well 
from which the well water is derived. This moans that 
Be. 1 per acre per year, is granted for 20 years as un induce¬ 
ment to sink a well on land which grows a crop by aid of 
well water in rabi. Taking the average area cultivated by 
a well in Sidhnai as 16 acres (Kabirwala Assessment Report, 
page 62), each well obtains on the .average Re. 16, reduction 
in assessment per year for 20 years. 

The Sidhnai canal has not been in flow for 20 years, but 
only 14—16, so that it is impossible to say in how many 
years out of 20 it would he necessary to mature rabi crops 
by the aid of well water, but for the last ten years, np to 
end of 1900-1901, the following statement shows that in 
seven years, out of the ten, well water was entirelv depended 


• Not priDtfcd. 
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on to irngtte nbi crops. The rabi - seuon begins form 
lat October to end of 31it Msrch 


Years. 

Knmber 
of days 
Sidhnai was in 
flew in rabi. 

Year. 

Number of 
days 
in flow. 

1891-9» 

27 

1896-97 . 

25 

1892-93 

100 

1897-98 . 

27 

189344 - . 

111 

189S-99 . 

7 

1894-96 

64 . 

1899-1900 . 

: Nil. 

1895-96 

33 

1900-1901 . 

118 


Probably this is more than the averaea on the term of' 
20ye|irs and the number of years that rabi would hare to 
be matured by well water may be taken as 11 out of 20 
years.' So that there is a lou of resenne, or rather a 
rsbatement of rerenue-nf Be, 166 per srell. In addition to 


that it must be remembered that every well sunk adds to 
the rabi crop matured in a like number of years and helps 
in some other years. Altogether the Government would 
recover the cost of each well sunk. 

Difficulties no doubt would arise. It would bo impossi¬ 
ble to give each lessee on the Sidhnai a well as the holdings 
are small and the holdings would have to he groups 
together in some eases. 

If the zatptndars were able to sink wells themselves, it 
wodld be preferable to adhere to the present arrangement 
but, as it appears that, being mostly men of small means, 
they are uiiabla to hud the necessary capital and are pro¬ 
bably reluctant to take “takavi” advances or borrow 
money, the proposal to sink wells by Government Agency 
seems one that might be considered, I believe this is dons 
on the Upper Sutlej canals. 

On the Inundation Canals I do not think there is any 
present need for Government to sink wells. Wells are much 
mbre~hniherous on those canals than on the Sidhnai and in 
many oases there are as many wells as are required. 

40. If there are any temporary wells in this District, so 
far as that portion on the Multan canals is concerned, there 
are very few and they are probably confined to ths Hithar 
Circle. 


Major 

Morton, 
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KABIBWALA TEHSlL. 

MULTAN TEHSIL. 

SHUJAUAD TEHSIL. 


Class of 
euUivation, 

Name of 
Canals* 

AfiSfiSS&IXlfT CIBOLBS. 

AssBssMEin Cincnss. 

1 

AssEaaMBST Cirolbs. 



Hithar. 

Uttar. 

Sidhnai. 

Hithar. 

'.Tarafs. 

' Uttar, 

1 

Bawa. 

Sidhnai. 

Hithar. 

Uttar. 

Bawa. 


1 


^ a. p. 

fi o. P. 

£ <z. p. 

^ a. p. 

1 R o. J> 

R a. i>. 

R a. -p. 

R a. f. 

R a. p 

R a. p. 

« a. p. 

Fixed (a) . 

Ch&bi , * 

Kahr! . 

Inundation 
Canals. 
Sidhual . 

0 6 0 

0 6 0 

0 6 0 

0 8 0 

X 40 

1 1 8 0 

0 Id 0 

0 10 0 

... 

0 14 0 

0 6 0 

1 12 0 

18 0 

10 0 

Fluotnnting (b) 

Nahrl and 

Chahi Nahri 
Canal advan¬ 
tage rate. 

Inundation 

Canals. 

Sidhnai . k 

1 4 0 

2 12 0 

14 0 

2 12 0 

14 0 

1 40 

1 40 

14 0 

1 40 

I class 1 
3 2 0 

1 40 

1 40 

1 40 











IT class 
2 0 0 





(a) Is fixed aud taken on the average area of crops harvested for five years ending 1907-98. 
(J) Is taken on the yearly areas harvested. 

Tor Assessment Circles see reply to Qaestion 34 below. 

For class I and II, Sldhnai, Multan Tehsil, see crop rates for well lands. 


List of Wells, Multan District, Multan Camls, Q. S4 {1), [6] ami {7), 






Assessment Oibolbs. 



r;i 








Total or 



Hittar. 

Taiai 




average. 

•i 



Uttar. 

Bawa. 

Sidhnai. 


r 

Number of wells in use or fit for use • . 

204 0 
338 B 

«4« 

643 

350 

2,062 

3,597 

'g 


Average depth of well to water , • * feet 

13 C 

26 B 


27 

, 

30 

26 

24 

■" .i 


Average area of well cultivation per well in use . 

20 0 

10 B 

... 

14 

14 

16 

15 



Average ouUurable area on wells « • 

75 0 
SOB 

... 

21 

16 

85 

45 


r 

Number of wells in use or fit for use . . 

1,384 

761 

1,483 

259 

734 

4,611 

i 

S'- 


Average depth of well to water . . feet 

12 

21 

19 

38 

84 

25 



Average area of well onltiration per well in use . 

23 

12* 

26 

16 

19 

19 



Average oultuiable area on wells • . 

44 

10* 

48 

36 

104 

48 



Number of wells in use or fit for use . . 

1,940 

«(. 

1,730 

756 

... 

4,425 

•S . 


Average depth of well to water . . , feet 

12 

4|. 

16 

23 

»f * 

16 


Average area of well cultivation per well in use . 

16 

... 

21 

19 

* * * 

19 


L 

Average onlturable area on wells 

40 


33 

86 

• *4 

36 


* Double cropping. 

Eabirwala, Hilhar dmded into Chenab (C) and Bavi (B). 
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(5) Mb. J. j. MullALt, M.I.C.E., Superintending Engineer, Western Jnmna Circle. 


—Ail the answers given below refer to the Delhi, 
Kirnal, Eohtak and Hissar districts, where I acted as 
Superintending Engineer of the Western Jumna Canal for 
sis months. 

7. The benefits of irrigation may be estimated as 
follows 

(a) In years of ample rainfall there is no appreciable 
difference between an irrigated and an nnirrisjated 
crop, but in years of scanty raiiifall the produce 
is increased, at a low estimate, by 26 per cent., and 
in years of drought by 50 to 75 per cent, accord¬ 
ing to the defect in the rainfall. 

If X, y and z represent the produce per acre of an nn- 
irrigated field, in years of ample, scanty and very ecanty 
rainfall respectively, then the prodnoe of an irrigated held 

would he represented by x, y+I_ ^nd 

4 a 

♦ 

(5) The increase in produce and the certainty of 
outturn enables and encourages the owner (or 
occupier, as the case may be) to spend more money 
on the seed and labour required for more valuable 
crops, and in this way even in a year of good rainr 
fall, his income from the sale of the more valu^le 
produce will certainly be 10 per cent, more than 
the income from low class irrigated crops. 

In years of ample, scanty and very scanty rainfall the 
land, which hhfe been under careful irrigation 
for some years, will therefore give an income of 
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fel In the course of 20 years or so, having become rich 
enough to buy cattle, he is enabled to manure his 
land, and doublo it without eshfiustnig xt> 
and thus add certainly another 10 per cent, over 
and above the income due to the cultivation of 
high class crops- 

Then the income will increase in the three typical years 
respectively to— 

Us. 

(|g+Vs><-S5)y=IHx"B=io^=s‘»y y. 
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I therefore estimate that after say 20 years of careful 
irrigation in villages that are protected from water-logging 
an Lre will return from 76 to luO per cent, more profit 
id a year of drought, than it would have done even no 
paeans of irrigation provided. 

In a year of scanty rainfall, the profit would be 50 per 

«ent. more, and even in a year of ample rainfall, the profit 
would be 26 per cent, more than could be expected from 
an unirrigated field. 

8 As 1 have been transferred to the Jhelum Canal 
Circle I regret I have no papers with me from which I 
could obtain the necessary figures. 

9. The total sum received as water rates on the 
Western Jumna Canal from the cultivators of 661,820 
acres during the year 1899-1900 amounted to Ks. 19,95,346, 
giving an occupier’s or cultivator’s rate of Es. 3'02 per acre. 

The total sum received in the same year as owners’ rates 
on the same area was Es. 8,90,436, giving an owner’s rate of 
Es. 1'36 per acre. 

I have no notes by me to show the average annual rate 
per acre paid by the cultivator to the owner of the land in 
the form of enhancement of rent or otherwise. 

The above rates are those paid on the area actually 
irrigated on the whole canal. I regret I have not access now 
to the papers necessary for calculating the averages 
separately for each district. 

11. Much evil resulted both to the people and to the 
soilin the districts of Karnal and Delhi from injudicious 


irrigation, some 20 to 30 years ago. The people suffered jfy, J.-J, 
in health and the soil became water-logged, but mnch Mullaly, 
has been done of late years to remedy this state of aflairs j, 
by draining the land and reducing the supply of water ' 
given to it. Even iiow,.however, in large areas of these two 
districts, water is found at from 6 to 16 feet below the 
natural surface and the level of this water seems to be 
still slowly rising. 

It is evident that we should draw on this natural reservoir 
which is close at hand, and which we have filled so full, by 
insisting on the construction of a much larger number of 
wells in these districts. ^ 

The following figures will he of interest in this connec¬ 
tion :— 

According to the Punjab Hand Revenue Administration 
Eeport for 1899-1900, I find that in Karnal there were 
10,600 wells on a total cultivated area of 1,101,762 acres or 
about 1 well to every 100 acres, 

In Delhi I find that the figures give If wells to every K'O 
acres whilst in J uUundur we have 4f wells to every 100 
acres. 

Now wells can be worked to a profit when the subsoil 
water is 25 feet or less below the natural soiface, and I 
think that wherever, in the canal commanded area, this 
condition exists, we should not rest satisfied until everv 
100 acres of culturable. land has three to four wells on it. 

Such a number of wells would protect the commanded areas 
completely, firstly, from famine in years of drought, and 
secondly, from water-logging in years of excessive rainfall. 

It, therefore, appears to me that the prevention of famine 
in Hissar and Eohtak, and the protection of the districts 
of Delhi and Karnal from water-logging will depend firstly, 
on the restriction of the supply of “canal water in surface 
watercourses, and seconidy, on the encouragement given to 
villagers to replace this source of supply by wells. 

There is one more point that I must refer to in this con¬ 
nection. 

When the number of wells in the canal commanded area 
has increased to say SJ in every 100 acres, the draw on the 
wells would lower the subsoil water level and I anticipate 
having then to supply canal water (perhaps through 
masimry channels) direct to the well in order to keep the 
supply in the well up to the level required for remunerative 
working, 

30. In my answer to question II, I have shown that it 
is necessary to restrict the supply of canal water given by 
means of surface watercourses to many parts of the Karnal 
and Delhi districts and to substitute for it the subsoil water 
received from wells ; and I have shown that thi.s is neces¬ 
sary for two reasons, vis., (1) to save water for the districts 
of Hissar and Eohtak, and 

(2) to prevent water-logging in Karnal and Delhi. 

It is, however, not likely that the villagers will go to the 
expense of sinking wells when they can get water so much 
more conveniently from the existing canal watercourses, 
and I, therefore, think it will be necessary on the one hand 
to biing considerable pressure to bear by restricting the 
supply of canal water very much more than it has been 
restricted, even of late, and on the other hand, to offer con¬ 
siderable assistance in the construction of the wells. 

It is certain that even in the canal irrigated parts of the 
country, there will be many cultivators, who will never have 
sufficient money to sink a well and it is quite conceivable 
that it would be both politic and remunerative to sink wells 
under the supervision or even at the cost of Government in 
private lands, but in my opinion the time has not yet 
arrived for doing this in the tracts under consideration. 

So much can still be done in restricting canal supplies and 
in encouraging the construction of wells by private enter- 
prize that 1 do not think that Government need interfere 
by itself constructing wells, lor very many years to come. 


(6) Mb. C. M. King, Settlement Officer, Ferozpore. 


A .— General. 

1, The answers recorded below refer generally to the 
tract irrigated by the British Branches (Abobar and 
Bhatinda) of the Sirhind Canal and more particularly to the 
Ferozpore district and the Fazilka tahsil of that district. 

I have been connected with the Ferozpore district since 
March 1896, first as Assistant Commissioner, then as 


Deputy Commissioner and lastly as Settlement Officer of 
Fazilka. In 1901 1 was put on special duty in connection 
with the proposed revision of the occupiers’ rates on the 
Sirhind Canal, and in October and November of that year 
I toured up the Abohar Branch to the head of the Sirhind 
Canal and down the Bhatinda Branch to Bhatinda. 

2. The following statement shews the mean average 
rainfall of the Ferozpore and Iiudbiana districts for each 
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season of the year, I have not been able to obtain the 
average figures for each month. The figures ate extracted 
from the Kevenue Report of the Irrigation Department 
for 1898-99. 



MBi.tr BilKBALL. 


District. 

April 

to 

September. 

October 

to 

December. 

1 

1 

January 

to 

March. 

TorAXi* 

Ferozepore . 

11-64 

0-41 

1-88 

18-93 

Ludhiana . 

15-27 

0-67 

2-42 

18'36 


In the ease of Ferozepore the mean is obtained from the 
observations recorded at nine observing stations, while in 
the case of Lndhiana the mean represents the observations 
recorded at four observing stations. 

The actual variations in the average rainfall are much 
greater than that brought out by the above means. The 
average yearly rainfall at Akbara in the Ludhiana district 
is 24'32 inches, while that at Jandwala in the Fazilka 
tahsil is only 9'24 inches. 

3. So far as I am aware there is no obstacle to tbs exten¬ 
sion of irrigation in the Ferozepore district except the fact 
that the Sirbind Canal does not carry sufficient water to 
permit of further extensions. Moreover, it would be nseless 
to increase the carrying capacity of the canal because, as it 
is, the canal absorbs all the water in the Sutlej above Eupar 
in the winter months. A glance at the rainfall figures will 
shew that this is just the time when water is most required. 
Except in the low lands of Ferozepore (strips of land which 
run parallel to the Sutlej), irrigation from wells is quite un¬ 
profitable, the depth of water being too great. The low lands 
are sufficiently protected against drought already, and I do, 
not think that'any further extension of irrigation in these 
parts is necessary, I must make an exception in the case 
of the Hithar circle of the Muktsar tahsil, and the Uttar 
circle of the Fazilka tahsil. Irrigation from wells in these 
circles is. difficult, but irrigation from irrig4ion canals is 
feasible, and 1 think that this kind of irrigation can be 
extended. 

I have made no mention of the belt of dry land in the 
Moga tahsil between the areas commanded by the present 
Inundation Canals and the Sirhind Canal, because 1 am 
informed that a scheme is under consideration to dig an in¬ 
undation canal to irrigate this belt. When this canal is 
completed the only areas to which irrigation can be extended 
will be those mentioned above. 


For example, supposing a zamindar wants a loan, he has 
first to go to the Sadr and get a petition written asking for 
the loan ; unless he happens to be known to the Deputy 
Commissioner personally, the petition Is referred back to 
the Tahsildar, who again probably refers it to the Kanungo 
who will go to the village and make the necessary inquiries. 
The Talisildar then submits his report to the Deputy Com¬ 
missioner and the loan is granted. Thus there is consi¬ 
derable delay, and wherever the borrower has to deal with 
an underling he must be prepared to tender a douceur pro- 
pertionate to the amount of his loan. Thus it is that the 
man who has any credit with his hania much prefers to 
get his loan from him. It is only the man without credit 
who, as a rule, comes to Government for a loan. 

The only suggestion I can make is that Deputy Com-. 
misBioners simuTd attend to the matter of giving loans 
when tliey are in camp, and they should always carry 
about with them enough money for this purpose. Then 
the Deputy Commissioner being on the spot could at once 
decide if a loan ought to be given or not without having 
to refer to the Tahsildar or any one else. The money 
could he paid to the applicant at once and the latter 
instead of having to wait five weeks or more for his loan 
could get it in as many minutes. I fear, however, that this 
is a counsel of perfection. Deputy Commissioners have, as a 
rule, far too much work to do now-a-days to permit of their 
devoting as much attention as I advocate to this single 
branch of their duties. There is no reason, however, why 
the power to distribute loans in this way should not be 
given to Assistant and Extra Assistant Commissioners and 
even to a few selected Tahsildars. I am convinced that, 
as a rule, the people are too lethargic and fatalistic to come 
for loans, but they will eagerly take up loans if they can 
get them without leaving their villages. 

I consider that the present rate of interest, is quite low 
enough. In times of drought or when a crop has been 
destroyed owing to natural calamity, I think that the 
interest should he suspended or remitted. 1 do not think 
there i.s any necessity for grants-in-aid in Ferozepore. The 
people are fully alive to the benefits of irrigation whether 
from wells or canals, and they do not require the induce¬ 
ment of a giant-in-aid to make them dig either, 

6. My experience is that the extension of irrigation does 
not tend to injure the remaining cultivation by attraetinw 
its cultivators to the irrigated tracts. As I have had to 
deal only with a district, practically the whole of which is 
irrigated, my experience on this point is not worth much. 

There is a_Tery strong desire among the people to have 
the means of irrigation extended and increased. 


To sum up irrigation has been extended in the Ferozepore 
district almost as much as is necessary or possible, 

4. In the ease of wells there is a rule by which lands are 
assessed at dry rates for a period of 20 years from the date 
of the construction of the well. The exemption is secured 
in practice by giving to the maker of a well a patta or 
lease for 20 years which ensures that his land is asses.sed 
at dry rates for that period. This rule does not apply in 
the case of land under fluetuating assessnaent In such 
cases the maker of a well gets no special advantages. 

I only know of one case where land irrigated by a private 
canal was partially exempted fr-om enhancement of assess¬ 
ment. This was in the case of theFazilwah Canal which 
was constructed by the landowners of the Hithar Circle of 
the Fazilka tahsil under the direction of Colonel Grey. 
In this case the land was mostly under fluctuating assess¬ 
ment and Government ordered that for a period of ten (10) 
years only half irrigated rates should be charged for land 
irrigated by the canal which at settlement had been recorded 
as baratii or baii/ar. 

1 do not think that any similar exemption from enhance¬ 
ment of rent is extended to tenants, but I think the latter 
are sufficiently protected by the provisions of the Tenancy 
Act, which prevents the ejection of a tenant till he has 
received compensation for all improvements he h.is made 
on his tenancy (section 18), I consider that the existing 
provisions in respect of exemption from enhancement of 
revenue and rent are sufficiently liberal. 

5. Loans under the Land Improvement Act are not taken 
as freely as they might be. 

6. I attribute this to the cumbrous procedure necessary 
for the grant of these loans. This procedure is necessary 
ill most cases in order to prevent fraud, but at the same 
time it frequently results in hardship to the borrower. 


S.—Canals of continuous flom. 

7. In the Ludhiana, Jagraoti and part of the Moca 
tahsils it is usual now to sow gram immediately after 
Indian corn. Formerly the same land could only produce 
two crops in two years (one kharif followed by two fallows, 
and then a rabi). 

The degree to which more valuable crops are being sub¬ 
stituted for less valuable crops is best illustrated in the 
case of the Eobi circle of the Fazilka tahsil. In 1880- 
1881 (i.e., at the time of the last settlement), the whole circle 
which consists of 206 villages, was entirely dependent on 
the local rainfall which was very precarious. The out¬ 
turn of each crop was estimated by Mr. Wilson to be as 
follows : — 


Jawar 


Bajra . 


Moth . 


Mung . 


Til 


Wheat . 


Barley . 


Gram . 


Sarsbaf . 



Outturn in 
thousands of 
maunds. 
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Tb6 outturn as now estimated is as follows 


Crop. 

Outturn in 
thousands of maunds 

Maize 


• 

4 

4 


13 

Jawar 




• 


104 

Bajra 


• 

* 

• 


135 

Moth 



• 



42 

Mung 


• 

• 


, 

S 

Tit 


« 



. 

6 

Cotton 






17 

"Wheat . 




« 


418 

Barley 






197 


Fazilka tabsil the average rent rate in the ease of nahri crops 
is '26 and in the ease of barani crops ’26. Applying these 
figures to the values worked ont in paragraph 8 we see that 
the average cash equivalent per acre in the case of nahri 
land is "is X11^ or Bs. 2'88 per acre and in the case of 
barani land ‘26x5^ or Bs. 1‘4.8 per acre. Thus the 
enhanced rent paid by the tenant is Rs. 1'45. As a matter 
of fact, however, the enhancement is greater than this be¬ 
cause the introduction of canal irrigation has resulted in 
a general rise of rents. At last settlement the usual batai 
rent rates for barani land were ^ or They now exceed 

(a) Hitherto the owner has reaped all the benefit from 
the introduct'on of oanal irrigation. Proposals are now 
being made to take some of the owners’ profits, either by 
increasing the occopiers’ rates and thus compelling the 
owner to reduce his rent rate or by imposing an increased 
laud revenue rate on canal irrigated land. So far nothing 
has been decided as to the form of the proposed rate. 

■ 10. In FazilKa, with very rare exceptions, the tenant 
prepares his bolding for nrigatinn. The expense is very 
small indeed. A few minutes’ work suffice to clear out a 
channel which has got silted up. 


Gram 
Sarahaf . 
Taratnira. 


These tables shew 


559 

139 

8 


how wheat, gram and sarshaf have 
taken the place of bajra, barley and jawar as the principal 
staples of the tract. 

Mr. Wilson estimated the value of the total outturn at 
Es. 9.20,000. The value of the outturn as estimated by 
Mr. Wilson would at present prices have been Rs. 14,04,000. 
The value of the onitnin now is estimated by me to be 
Bs, 28,46,000. The difference between these two figures is 
almost entirely due to the Sirhind Canal. Of course a part 
of the difference is due to the fact that more land has been 
brought under cultivation, but this increase in cultivation 
is almost directly attributable to the canal. 'I'he principal 
factor in the inoteased value of the outturn is the fact that 
valuable crops like wheat and sarshaf are taking the place 
of less valuable crops snob as jawar and barley. 

In Ludhiana and parts of Moga the same thing has 
happened. There Indian corn and sugarcane are being 
grown to an increasing extent, and wherever Indian corn 
is grown it is followed by gram. 

So far as I have been able to ascertain, in a year of 
ample rainfall, there is not much difference between a oanal 
irrigated crop and a barani crop. This is especially the 
case in Ludhiana and Moga. Indeed, in these tracts the 
barani rabi of 1901 was in many cases superior to the 
nahri- The reason of this was that the barani land had 
perforce lain fallow for three or four harvests, and when the 
rain came the land was much more fruitful than the nahri 
land of which a crop had been taken regularly every year. 
In Fazilka and parts of Muktsar tah.sil the rainfall can 
seldom be described as ample, even if it happens to be above 
the normal. In these parts, therefore, the nahri crops are 
almost invariably better than the barani. 

It is curious,tbatyaicoj'and Jtjira, when oanal irrigated, 
do not produce a good outturn of grain. I am nn^le to 
give a reason for this, but I believe it is a fact. In years 
of scanty rainfall and in years of drought there is no ques¬ 
tion as to the advantage conferred by the canal. In such 
years there is hardly ever any crop except that which is 
oanal irrigated, 

8. I have figni'e.s available for Fazilka tabsil only. In 
the case of the Eohi circle of that tahsil I calculated that 
on an average an acre of oanal irrigated crop was worth 
Es. 11-8-0, while an acre of barani crop was worth Es. 5-8-0. 
In a year of drought 1 should say that the acre of nahri 
crop would be worth much the same as it is in a normal 
year, while the value of the barani crop would be nil, 
because there would be none. It may seem strange that 
the value of the nahri crop should remain constant, but the 
explanation is that though the outturn per acre is less, yet 
the increase in price gives the cultivator much the ssme 
return in cash. Of course, if the drought is not general, 
there would be no inorease in price. In that case 1 should 
estimate the value of the nahri crop at about, Bs 9 or 


11. All the inquiries I have uiade are conclusive in shew¬ 
ing that the outturn of the crojis grown on canal irrigated 
land is not as great now as it was when irrigation was first 
extended to the tract. The people say the land has grown 
old, and lost its tdhal. What ba« happened is that the land 
has been overeropped. Year after year a crop of wheat or 
sarshaf is t 'keii from a field, and frequently a hharif crop 
is taken as well. The use of manure is known, but owing 
to the scarcity of manure it is rare. The penjde (in 
Fazilka at least) seem to have no idea of tue value of the 
rotation of crops, and consequently the outturn of the fields 
is decreasing year by year. In former days fields were 
allowed to lie fallow, but with the inereasiag pressure of 
population cultivators are geting more and more averse to 
allowing their fields to lie fallow. Auothor reason why the 
cultivator cultivates as much laud as possible is to be found 
in what I think are certain defects of canal administration. 
When oanal irrigation was first introduced the people were 
encouraged to take oanal water as much as possible. As a 
part of tills system of encouragement the waris or ifriga- 
tion turns, were fixed not with reference to the area held by 
a man but with reference to the area irrigated. Thus if A 
held 40 acres of irrigable land and B 20 acres and if each 
irrigated 20 aores their m&ris would be equal. The result 
was that A irrigated as much of his land as possible, so 
that ho might have a longer turn than B, A part of his crop 
A would give only one watering to, while he would matnre 
the more valuable part with three, four or five waterings, 
which his iiioreased wari enabled him to give. I consider 
this system a bad one. It leads men to irrigate more crops 
than tiiey will be able to mature with the aid of canal water 
alone, and it also leads them to irrigate much more land 
than they have water for. I am of opinion that the n'dWs 
should be fixed onoe in four years with reference to the 
onitivated canal irrigated land in a man’s possession. I would 
define that land as canal irrigated which had received oanal 
water from an anthorized watercourse at least once in the 
preoeding^ four harvests. These w&ris would be fixed 
for a period of four years, and a list of mdris would be 
filed with each detailed Jamabandi, I oousider that the 
effect of such a system of wdris would be this-The culti¬ 
vator would no longer have any inducement to irrigate 
more land than could be irrigated profitably, because what¬ 
ever the area be irrigated, the length of wdri would be 
exactly the same. At the same time he would have some 
inducement rot to irrigate the same field over and over 
again, because if he did so the area which would be classed as 
irrigated would be less than if he employed some sort of 
rotation, and thus when the wdris came to be fixed again 
at the end of four years, his tedri would be smaller than it 
might be. To this system of wdrh it might be objected 
that the large cultivator might, in years of .drought, be able 
to sell his turn or a portion of his turn to the smaller 
cultivator. If any such sales took place I should think 
they could be prevented by prosecutions under the Cana! 
Act. When water is given to a cultivator, it is given him for 
the cultivation of certain land which is in his potsesaion. 
If he diverts it to other land, he is surely liable to punish¬ 
ment for the improper use of canal water. 


Es. 10. 

9. (1) The average rate paid as occupier's rate on the 
Sirhind Canal was in 1897-98 Es. 3'30 per acre and in 
1898-99 Es. 3'48 per acre. These are the latest figures to 
which I have access. 

(2) As a rule the tenant pays the owner a rent in bind 
which is a oei tain fixed share of the produce. In the 
Punjab. 


Along with this system of fixed wdris, I would introduce 
a new khardba system. On the Sirhind Canal the canal 
officers endeavour to irrigate each year a certain proportion 
of the irrigable area. This proportion varies in various 
villages. The average for the whole of the Fazilka tahsil 
is, I believe, 33 per cent. I would let it be known among 
the people that Government was prepared to irrigate each 
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ypar onlv one-tViird of the it'ri^able area. If a onltivator 
cultivated less than this, and his crop fell below the average 
owing to the insufficient supply of canal water, drought, or 
any other cause, I would give him a liberal remission for the 
estimated failed area. If, however, the cultivator chose 
to irrigate more than the onc-third, I would let him know 
that he did so at his own risk entirely and must pay full 
rates for the whole area irrigated, whether there was a 
crop or not. 

To give an example of my proposals :— 

Suppose A ia self-cultivating owner, holding 40 acres of 
canal irrigated land. The area he can profitably irrigate 
according to the calculations of the Canal Department is one- 
third, and he therefore irrigates 6 .lorea in the kliarif and 
8'S3 acres in the rabi. If he irrigates so much and 
no more he will be entitled to liberal kharaba allowance 
if his crop falls below the normal. If, however, lie irrigates 
16 or 20 acres he will get no allowance for kharaba at all, 
no matter how bad his crop may be. I think that in snob 
a case with fixed wd,ru the prudent onltivator would have 
every iuduceuaent to irrigate not more than 13‘.S3 acres. 
At the same time he would have every inducemeut to 
change the field irrigated every year so that at the end 
of the four years when the warts will be fixed again he may 
liave as much Und recorded as irrigated as possible. 

There has been no water-logging in the Fcrozepore dis¬ 
trict, but there has been great risk of water-logging in the 
Ludhiana district. During the last three or four years 
the spring levels of wells throughout the area irrigated by 
the Sirhind Canal have been steadily rising. In the I evoxe- 
pore district where the depth to water is great, this rise 
has been in all cases advantageous. In parts of the Ludhiana 
district the spring level of wells was already high enough 
and tlie further rise has been harmful in two ways,—(l)_by 
its tendency to cause water-logging, (2) by its damaging 
wells. An attempt has been made to countoiaot the 
former evil by closing certain rajhaliaa during the winter. 
'I’his has led to a great outcry among the people, because 
they say that with tbeir damaged wells they are not able to 
carry on well irrigation as they could before the canal was 
inttoduoed, The local inquiries I made certainly seem tn 
shew that these allegations are generally correct. The well 
cylinders in the Ludhiana district consist of brick and 


mortar masonry for a few feet, and above this of bricks 
kept together with clay. The former inesonry is generally 
described as pahka and the latter as kacheka pakka. In 
Ludhiana the wells are such by building the well cylinder 
on the selected site and scraping away the earth from inside. 
Tliis causes the cylinder to sink gradually, and the sinking 
is carried on till a stratum of hard clay is reached which 
serves as a foundation for the well cylinder. Ordinarily 
the water never rises above the pakka part of the well cylin¬ 
der, but the rise in the spring level due to the introdnoiiou 
of canal irrigation has in many cases caused the water to 
rise above the cylinder, with the result that the kachcha 
pakka part has fallen in, and the well has become useless. 
In some cases the damage done is slight, in other cases an 
entirely new well will have to be constructed. The rise in 
the level of subsoil water has rendered the sinking of wells 
in the Liidhiane district much more difficult. The workmen 
cannot dig down to the permanent water hearing stratum 
of hard clay, for a» soon as they get below the water level 
the water pours in and stops their work. 

The problem in Ludhiana is a difficult one. We have 
given canal irrigation to people who did not really want it, 
and by so doing we have caused them in many cases to 
abandon tbeir old methnds of cultivation. We now find 
that canal irrigation is likely to prove harmful and we are 
therefore trying to discourage it as much as possible. I 
think that there is no doubt we are now on the right track 
hut at the same time there can also be no doubt that we 
are causing a certain atuount of hardship in some villages. 

C.—Canals of intermittent fiow> 

12. I believe Kai Bahadur Maya Das will reply to 
questions 12 to 22, and as I know that both he and^ I view 
things from the same standpoint, 1 do not think it is 
necessary for me to say anything further. 

D.— Tanks, 

13. I know nothing about tanks. 

jE.—W ells. 

14. 1 have not sufficient experience of the working of 
wells to enable me to pronounce an opinion. 


J.- 


(?) Mb. J. F. FABBAirT, Kesident Engineer, Patiala. 
-General. 


1. The answers below refer pnrtionlarly to the tract 
of country commanded by the Patiala Branches of the 
Sirhind Canal system. The boundaries of this tract are, 
roughly, as followsOn the north the parallel passing 
through MalerKotla; on the east and south the North- 
We.stern Railway and the Ghaggar river ; and on the west 
the Sirsa-Ferozepore railway line. 

Mv knowledge of this country is based on an experience 

of five years,—1896 to 1901, during which period I was 
employed as Resident Engineer to the Patiala Darbar, 
and had control of their canals. 

2. The figures for average rainfall iu each month are not 
available ; but the following averages for the three periods 
“ Kharif,” “ Early Kabi,” and " Late Eabi will probably 
answer for all practical purposes. 


(i) Kbarif,—April to September . 

(li) Early Eabi,—October to December 
(iii) Late Eabi,-Jannary to March 

Annual average for tract = 


Inches. 
14 46 
0'71 
236 

17-53 


40 per cent, of the kharif area. And as stated above the 
effect of the irrigation is to . increase the produce of the 
area commanded to the extent of about 2 per cent. 

(2) The increase in the value of the produce of the land 
due to the substitution of more or less valuable crops is, 
approximately :— 

Es. 8 per acre in the Kharif, 

Es. 2 per acre in the Eabi. 

The ratio of kharif to rahi area in this tract is very 
approximately as 1 to 2, and so the average increase in 
viilue for the year is Rs. 4 per acre on the area irrigated. 
The area irrigated being one-fifth of the area commanded, 
the increase is equivalent to 0'8 rupee per acre of area 
commanded. 

The average value of the produce being taken at Rs. 21 
per acre, and assuming that half the area is ordinarily sown 
annually in rotatioB, the above increase is equivalent to 7-6 
per cent. 

The above figures have been arrived at as follows, a year 
of normal rainfall being taken, and 100 acres of canal 
irrigated crop compared with the same area of rain-sown 
crop. 


These figures show that the sowing of the Eabi crop depend 
upon good rainfall in September or at the end of August. 

B.~-Canals of continuous flow. 

7. (1) The percentage of donhle-cropped land is about 
ten "• and as the area irrigated annually on the average is 
about one-fifth of the area commanded, the net increase is 
about two per Cent. 

In this tract a gram orop is generally grown pn the 
moisture of the maize crop after it has been cut. lo a 
small extent spinach or vegetables are similarly grown on 
the moisture of cotton crops. The double-crop area there- 
fore depends on the area of these two crops, which average 


Kharif season. 


Canal irrigated crop. 


Eain-sown crop. 


Es. 

Es. 

6 acres, sugarcane @Bs. 118 

=678 

Nil 

10 3 , cotton @ Rs 26 

= 200 

Ml. 

3 „ rice @ Ea. 37 

=111 

Nil 

80 „ maize @ Bs. 20 

=600 

10 acres @ Es. 20 =200 

£1 „ jowar, etc., Bs. 16 

=816 

90 „ @ „ 16 =1,440 

Value of 100 acres = 

=2,465 

' =1,640 

Average per acre 

=24-65 

>•16-40 


Difference, say, Bs. 8 per acre. 
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Rahi season. 


Ba. Ba. 

45acres, wheat @ Ea. SI —1,395 25 acres Ea. 31 =775 

66 „ mixed crop @ Ea.20=3,190 75 „ @ „ 20 =1,600 


Value of 100 acres =2,496 =2,275 

Average per acre =24'95 =22'75 


Difference say Bs. 2 per acre. 

(3) {a) and (J) not known. 

(e) The increase in yield in this case is infinitely large 
as practically no rain-sown crop has been grown on this 
tract in years of drought. 

8. As no answer can be given to question YII*(3) above,— 
the increase in the yield due to irrigation—it is not possible 
to answer this question in full. But from the answers to 
parts (1) and (2) of Question VII it will be seen that the 
increase due to these two heads is (l’02xl'()76isl'098) 
10 per cent. It will probably be near enongh to the truth 
to assume that the increase in yield is from 10 to 20 per 
cent, according to soil and facilities for irrigation, i from 
2 to 4 per cent, on the whole area comncauded. With this 
assumption the increase in the total annual value of the 
produce per acre due to irrigation will be— 

from (lT0xl'02=l'12) 12 per cent. 


on rainfall, canal irrigation gives the land a value of 
Es, 8‘6 per acre. 

9. (1) There is no owner’s rate. The cultivator pays to 
the State on an average Es. 8'55 per acre on the area 
irrigated during the year. 

(2) In Bisivadari villages the cultivator pays the water- 
rate as above, aud gives one-third to one-half of the produce 
to the Biswadar. 


(3) No water advantage or any such rate has been levied 
by the State so far. Some enhancement will probably be 
made during the settlement now being undertaken. 

10. Practically uo expenditure is necessary in bringing 
the water to the field. The water is delivered inside the 
village boundary, and each cultivator digs the portion of 
the water-course that runs along his boundary. In escep- 
tional cases individuals have to bear the cost of digging 
watercourses to outliing fields. 


Manuring is only done to the extent of about 20 pet cent, 
of the area annually irrigated, viz. 

49 acres per 100 in Khariff 1 
18 „ „ 200 in Eabi j’ 


ratio 1 to 2 


59 out of 300 during year. 


to (1T0XP04:=1-14) 14 per cent. 


on the whole area commanded. 

The above figures show the benefit of canal irrigation in 
this tract for normal years. 

(2) In years of drought, as practically no crops could be 
grown, the increase in value is not calculable mathematically 
by the method above, but can be put in another form. The 
area sown ordinarily under the canal being 360,000 acres, 
the area sown in a year of drought would be 440,000 acres. 
The value of the crops grown would also be higher, and 
average Bs. 33 per acre. The value of the outturn then 
would be (440,000 x 35-) Es. 16,440,000. equivalent to 
Es. 8'6 per acre on the commanded area of 1,800,000 acres. 
Whereas then in a normal year the average value would be 
increased from Es. 10’6 * per acre 
• 10'6»(1-12=1V76 to Es. 11'76 or Es. 1217 as oalcu- 
10'6*114 12 7 jjj (1) above ; in a year of 

drought, when the value per acre would be nil if dependent 


or say 20 per cent. For the remaining 80 per cent, there 
is only the cost of the preliminary ploughings and the 
division into Kiaris. 

A liberal estimate of the expenditure would be— 
Manured fields, Es. 2'0 per acre. 

Unraanured fields, Es. 0'76 per acre. 

or an average of Es. I'O per acre ou the area annually 
irrigated. 

This expenditure is Usually incurred by the tenant: and 
without any security as regards recoupment. 

ll._ No damage has resulted to the people ; nor has any 
deterioration of the soil occurred from irrigation without 
manure. As far as can be seen the soil has been improved 
by the silt in the water ; and as only about one-fifth of the 
commanded area is irrigated annually there is no sign of 
water-logging. In fact the irrigation could be extended 
with advantage in the lower and drier portion of the tract. 


(8) Libutbnant-Coionbl J. A. L. MoUTaoMBET, Commissioner and Superintendent, Rawalpindi Division. 


A .— General, 

1. Generally to the Hoshiarpur and Sialkot districts, in 
each of whioU I served for sis years, m the former as 
Settlement Officer, in the latter as Deputy Commissioner, 

2. The average rain-fall in Hoshiarpur is— 


with a good average rain- 


April .... 


Inches, 

0-8 

May .... 


10 

J une .... 


31 

July . . . • 


10-6 

August . • • • 


10-1 

September .... 

• 

4-5 

Total 6 mouths 

• 

30-i 

October . . • • 

• 

0-5 

November .... 



December .... 

• 

10 

January .... 

• 

1’6 

February . . • • 

• 

1-9 

March .... 


1-6 

Total 6 months 

t 

6-6 

Total for year 

• 

36-7 

of Sialkot is— 

J une to September . . 

« 

243 

October to December . 

• 

1-28 

January to May . 

■ 

8-96 

Total 

« 

34-64 


Both are submontane districts 
fall. 

3. Both districts, 

(1) No. 

(2) No. 

(3j No. 

(4) No. 

(5) Yes, wells cannot be made in some parts, owing 

to the water springs being too low, or defi¬ 
cient in quantity, and the ground being 
too uneven to be utilised for irrigation. 

In like manner it is impossible to get a continuous 
supply of water for new canals. 

(6) Small irrigation works can be carried out by the 

people, especially if judiciously helped with 
advances from Government. 

(7) No. 

(81 No. 

4. Land irrigated by new wells is exempted from en¬ 
hancement of assessment on account of irrigation for 20 
years ; the period for old wells which have fallen out of 
use, and have been repaired, is 10 years. The exemption is 
secured by the grant of a “ patta ”, which states the term 
of exemption from assessment at irrigated rates. The 
same rule would apply to occupancy tenants who had 
constructed wells at their own cost. I' do not think greater 
liberality is needed ; for I have never heard that anyone 
refrained from making a new well for fear of the revenue 
beinsr enhanced in 20 years’ time. 1 n-member that at 
Sialkot, where I took some trouble to popularise takavi 
advances, a great many new wells were made while the 
settlement was actually going on. 

The term of exemption for the making of a distributary 
from a’oanal is five years. 

5. Loans are not taken freely under the Land Improve¬ 
ment Act unless the Collector devotes special attention to 
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the subject, and insists on the tahsil officials dealing witb 
all cases promptly and without giving unnecessary trouble 
to the people. If care is not taken the applicant for a loan 
has to give fees to various subordinate officials and finds it 
less troublesome and probably cheaper to borrow from the 
money-lender even at a higher rate of interest. Again 
when a loan has been given there is not always sufficient 
elasticity in the demand for repayment of instalments. If 
th e people could be sure of getting loans promptly and 
without feeing officials, and if not being too hard pressed 
for repayment of instalments when in difficulties, I am sure 
the applications for loans would be mnob more numerous. 

I would answer the subsidiary questions under this bead 
thus;— 

(1) No. 

(2) No. 

(3) No. 

(4) Partial remission in every case, total in some 

cases. 

(6) Yes, when difficult times come. 

{6} Grants-in-aid are necessary sometimes when it 
is found that the advance has been under* 
estimated for the work to be done. 

6. The extension of irrigation by large canals undoubt* 
edly has this effect. We have had oases in point lately 
since the opening of the Chenab Canal. The riverain 
villages of Montgomery and Jhang were deserted by their 
tenants when the Sailah failed ; the temptation to go to 
the canal lands was too strong to be resisted. In the 
neighbourhood of the Chenab Canal many requests were 
made to me by residents of unirrigated tracts to have 
irrigatiun extended to them. 

B. — Canals of continuous flow, 

7. 'I'he answer to this question must vary according to 
the conditions of each district. There are no such canals 
in Hoshiarpuv or Sialkot, unless you exclude a little land 
watered by hill streams. In Jhang where the Chenab 
Canal has been brought there can be no produce at all 
without irrigatioD, and except near the river, wells cannot 
be worked because tbe water is too fat below the surface. 

8 to 11. No answer. 

C. — Canals of intermittent fljow. 

12 to 20. No answer. 

21. In thO Shahpur district there are a number of oanals 
constructed by private persons. These canals are, as a rule, 
worked well, but not so well as those inundation canals in 
the same district which are worked by officers of the Irri¬ 
gation Department. The private oanals belong to big land¬ 
lords who have constructed them primarily for their own 
lands, and give excess water to neighbours and take water 
rates from them. It has not been necessary heretofore for 
the Government to take over the management of these 
oanals, but two of the principal owners have made an offer 
to give up their oanals in consideration of their receiving 
water free from the new Jhelum Canal. It is quite likely 
that the vicinity of the perennial Jhelnm Canal will depre¬ 
ciate the value of the neighbouring inundation canals. 

22. As a rule, I think it best for the Government to 
undertake the eonstruotion of all oanals of any importance. 

D.-^Tanhs. 

23. Sialhot District— 

(1) The tanks'or reservoirs are supplied with water 

when there is heavy rain in the Jammu hills. 
They are natural depressions which have been 
dammed to hold water, some in large quan¬ 
tities supplying several villages, some in small 
quantities for individual villages. 

(2) When in charge of the district I paid a good 

deal of attention to these tanks. Masonry 
outlets with sluice gates were provided for 
all, and the plan of distribution after being 
agreed to by the Irrigators, was recorded in 
the settlement records. 

(3) As a rule these tanks hold water only in the 

rainy season— 

(a) in a year of ample rainfall from Jane 
or July to September; 


(b) in a year of scanty rainfall in July and 

August; 

(c) in a year of drought they are quite 

dry, 

(4) The area irrigated varies according to the size 
of the tank. The largest one, the Satrah 
chhamb, when full, covers about 0 square 
miles of ground and supplies water to pro¬ 
bably 10 or 12 villages. I cannot give exact 
statistics. ' 

24. (1) As a rule the tanks are utilised only for tine 
cultivation, sometimes also for sugarcane, maize and 
cotton. If there is water till late in September it is 
possible to sow some wheat after irrigation; but as a 
general rule the water is used only for the hharif crops. 

(2) Generally only rice is grown on the tank irrigation. 
Without such irrigation the area under rice would not be 
more than one quarter or one-eighth. 

(S) See answer to 23 (3). 

26. (1) It the water comes into the tanks late the area 
put under rice is diminished. 

(2) If the supply ceases early a great deal of the rice 
fails, for it is most important that this crop should get 
water when it is ripening. I have known several instances 
of promising rice crops almost completely failing from 
want of water at the end; and I always counselled the 
people not to be too extravagant with their water in the 
beginning, but to try and save up some of the store for the 
end. 

26. As a rule where there are tanks there are not wells 
also; but in some places the wells are assisted by tank 
water. The combination of course makes the cultivation 
more secure. 

27. So far as rice is oonoerned (and this is the principal 
crop grown on tank irrigation) it is a case of no produce at 
all if there is no irrigation, 

28. I cannot give exact details. But the usual rent is in 
kind—half produce—which covers water rate. Of course tbe 
greater the produce tbe more the landlord gets ; and this 
rent naturally depends on the irrigated area. The Govern¬ 
ment takes a consolidated rate of Bs. 1-12-0 per acre on the 
average irrigated area at Settlement. If the rate had been 
a fluctuating one, dependent on irrigation, it would natur-' 
ally have been much higher. 

29. The expenditure required to bring the water to the 
fields is nominal. All irrigators help to dig and clear the 
channels, and each man takes the water from such channels 
to his own fields. The land is worked mostly by small 
peasant proprietors. 

80. The following is an extract from the Sialkot District 
Gazetteer 

“ The general control of all these irrigation works is in the 
hands of the district authorities, and during the recent 
Settlement rules were drawn up providing in detail for each 
work, and were entered in the records of right of the 
villages concerned. The whole system is now in order, it 
works well, and with a little attention on the part of the 
district authorities there will be no fear of its failure in the 
future. It has resulted in a distinct addition to tbe assets 
of the aamindars in an appreciable proportion of the 
villages in the district, and consequently in an increase in 
the amount of revenue paid to Government. Not only has 
cultivation largely increased in the tracts affected by these 
works, but the character of the old cultivation has been 
raised, while tbe expense and labour of agricultural opera¬ 
tions has declined. 

There are altogether nearly one hundred chhambs (tanks) 
in the district situated chiefly in the flat country on the 
south-west border, and they serve to irrigate 61 square 
miles of crops." 

The above shows that the system works well. No legis¬ 
lation is needed. 

31, Already answered above. The tanks are all tbe 
property of the people, and are worked with the aid of the 
officers of the district. 

32. I think every help should be given for the construc¬ 
tion of further tanks in suitable places. The people can 
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.Brake them themselves if they will only combine. It is 
just ooinbiiiation that is difficult. I found they were only 
too willing to have the work done and. they did it under 
orders. I used to go over the ground with the people, and 
then give an order to the Tahsildar to see that the people 
were oolleoted and set to work. A great deal of the earth¬ 
work was done in this way. Sometimes for heavy earth¬ 
work and always for masonry outlets, etc., payments had to 
be made to skilled labourers. 

88. The Sialkot tanks are certainly liable to some silting, 
but the people manage to keep them fairly clear of silt by 
mannal labour. 

E.~ Wellt. 

84. There are over 20,000 masonry wells in the Sialkot 
district. The depth of water varies from 10 to 80 feet, 
and the area irrigated by each well depends both on the 
depth to the water level and also on the kind of spring. 
Some wells are soon worked dry; others have good springs 
which are practically inexhaustible. The wells cost accord¬ 
ing to depth from Bs. 160 to Rs. 500 and are all worked 
with the Persian wheel. In the Hoshiarpur district the 
wells are fewer, and in many parts they have poor springs 
and irrigate little land. In the north of the Gnrhshankar 
tahsil there are some five wells with good springs worked 
by the rope and bucket. 

36. (1) In the neighbourhood of towns with plenty of 
manure two and sometimes three crops a year aie grown 
with the help of well water; in other parts also well irri¬ 
gation allows of the growing of double crops on a portion 
of the irrigable area where otherwise only oue crop or less 
would be brought to maturity. 

(2) It also renders possible the cultivation of sugarcane 
and other valuable crops, which cannot be grown ordinarily 
in the uuirrigated land. 


Irrigation. —1. I have quite recently taken over charge 
of the Delhi Division and have only a limited knowledge 
of its actual condition as regards existing systems of irriga¬ 
tion and the possibilities of extending them. On receipt 
of Government of India Resolution No. 13—61-16, dated 
I^th September 1901.1 issued instructions to all the Dietriot 
Officers in the Division (except Simla) to prepare Memo- 
ifanda on the subject in such a form that they could be 
tendered a.s evidence before the Commission. The results 
ffiave, I uuderstaud, been printed and are in the hands of 
/ the Commission, 

Programmes of Famine Relief Works. —2. As regards 
preparation of Programmes of famine relief works there 
is only one point that I would desire to bring prominently 
to the notice of the Commission—it appears to me to be one 
of considerable importance. 

3. The lines on which we have been drawing np these 
Programmes are that for each district liable to famine 
i the districts or portions of districts are enumerated in the 
Punjab Famine Code) there should be a list of works that 
can be utilised as test and relief works in time of famine, 
all the necessary details being worked out beforehand, so 
that whenever the necessity arises any one of the works 
may be started. It is supposed that in each district it is 
possible to find works which would provide a sufficient 
amount of labour for those likely to come on them. But 
it will be at once obvious that, while in some of the districts 
•concerned, there i.s uo difficulty in finding a sufficiency of 
such works, and even of works that are likely to be remunera¬ 
tive, in others it is almost impossible to do so. This may 
be due to difierenoe in the natural features of the various 
districts or to similar causes, while, as some of the districts 
on the Famine Progtamroe list are more liable to famine 
than others, the available works in them are liable to be 
more quickly exhausted. 

4. Jn Rohtak and Hissar we are now almost certain to 
have, owing to the failnre of the past monsoon rains, 
severe scarcity or famine. This will follow closely on 
severe famines in 1896-97 and 1899-1900. The d'ffioulty 
of providing the necessary amount of labour for the large 
numbers who had to he relieved in Hissar in the famine of 
1899-1900 led those responsible for the operations to look 
for large woi ks outside the district to which the workers 
could be transferred. What happened is described in para¬ 
graphs 30 and 31 of the Provincial Famine Report (Punjab 


^3) The yield is increased— 

(а) not in a year of ample rainfall, 

(б) but certainly in one of scanty rainfall, 

(c) while it enables some crop to come to maturity 
in a year of drought when nothing at all 
can be produced on uuirrigated land. 

36. I cannot give this estimate. 

37. As before said for tank irrigation the cultivator 
generally pays bis rent in kind, which on well land is never 
less than half produce ; on rich well lands in the vicinity of 
towns the rent is more commonly a high cash rent, which 
is at least twice as much as the owner pays to Government. 
The rates ate paid on the total area attached to and com¬ 
manded by the well; of coarse in the case of kind rent 
only that land pays rent which produces a crop. 

38. No. You sometimes hear of a well having been 
made in a wrong spot; but as a rule the place chosen is the 
best, and there is no difficulty in the construction except 
when a stratum of fine sand is reached. I have known of 
no cases of assistance by Government or by local bodies 
towards the construction ot wells. 

39. I believe the construction of Government wells on 
private property would he unpopular. The people would 
think Qovemment intended to establish a right to the land 
and eventually to eject the owner. It is much better for 
the Government to give advances and let the owner make 
his own well. 

40. Temporary wells are not uncommon in the Hoshiar¬ 
pur district. As a rule they are only made where the water 
is near the surface, aud they irrigate only small areas. 
The water is lifted by the lever and pole with an earthen 
pot. This kind of well is often found in market gardens. 

Where such wells can he dug the people are ready enough 
to make them in times of drought without special.enoourag- 
ment from Government. 


Superintendent, Delhi Diviedon. 


Government Eesnlutlon No. 20S, dated 24th April 1901). 
The experiment of drafting relief labour to the Jhelum 
canal failed in a most untoward fashion, and no other 
attempt was made in this direction. 

6. I would also refer here to paragraph 29 of the same 
report as showing the limited extent to which another clasi 
ot Imperial undertakings, viz., Railways—were utilized ai 
famine relief works. It will be seen that portions o: 
certain lines were used for the purpose of famine relief 
but almost entirely for the use of the districts in which thi 
works were situated. 

6. I believe I am justified in saying that one oonclusioi 
at which the responsible officers arrived as the result of ex 
perienoe in the last Rohtak and Hissar famiiie.s was as t< 
the practical impossibility of providing on future oooasiom 
a sufficiency of work in the district, and the necessity oi 
drafting relief workers elsewhere. Since then, however 
we have bad the report of the Famine Commission, 1901. 
which (see paragraphs 66—60) was inclined to favour villag* 
works. In paragraph 66 of their Report the question oi 
drafting relief labour to other pai'ts is considered, and thi 
case of the Hissar labourers sent to the Jhelum canal is 
noticed. The conclusion stated in the final sentence of this 
paragraph is that “ in ordinary circumstances, the risks 
involved in moving large bodies of men great distancet 
away from their homes do not justify the attempt to draft 
them.” 

7. My own view is that District Programmes of reliel 
works should be supplemented by Provincial Programmes o: 
large (Imperial) works, such as Railways and Canals, wiiiel 
should be kept in the same state of preparedness as i 
insisted on in the case of District Programmes. Itisver^ 
difficult for a District Officer to find out about these work 
so as to include them in his Programme, and the duty o 
having ready a scheme of such works should be undertaker 
by the Local Government, at present it is no one’s duty 
In the instance referred to above—that of drafting from thi 
Hissar to the Shahpuv District—the distance was probabl; 
too great, but I think a good deal more could be done if tbi 
Local Government were systematically to draw out am 
keep up to date a Programme of Imperial works whicl 
could be made available for famine relief, and to whicl 
relief workers could be drafted from districts withiu ear; 
teach. The Programmes might be made out by Civi 
(Commissioners’) Divisions or by Public Works Departmen 
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Divisions; District Offloers being kept informed of what 
works were available for the purpose' of making up defi- 
eiencisB in their Programmes. Prom my own experience 
(Umited no doubt) 1 am inclined to say that sufficient at¬ 
tention is not paid to this portion of the scheaie of famine 
organization, and that there ought to be prepared in addi¬ 
tion to the District Programmes Other Programmes of 
(Imperial) works which would be available as famine relief 
works for groups of districts, 

II 

1. In paragrapb 2 of Financial Commissioner’s letter 
No. 7613, dated 13th December 1901, I am asked to reply 
in respect of the— 

(t) Ludhiana district. 

(ii) Delhi division. 

As regards (i) Ludhiana, I was Settlement Officer of 
that district during the period 1878—83. Just as I com¬ 
pleted the settlement the Sirliind Canal was opened, and a 
very large area of the district has come under irrigation 
from it. But I have seen nothing of the district since 
1883, and am not, therefore, in a position to speak of the 
present conditions of irrigation in it. 

Then as regards (*i) the Dehli division, that includes 
seven districts, with almost every variety of climate and 
condition which it is possible to find in India, and it would 
be impossible to answer the questions propounded for the 
division on a whole. 1 will, therefore, content myself with 
some remarks on one or two of the questions which are of 
general application. 

Q 4. Protection from enhanoement of assessment of 
),and irrigated from works eonstraoted hg private capital, 
ete, 

I am inclined to suggest that the period of protection in 
the ease of new masonry wells should be extended from 
20 to 80 years. One ground on which I would support 
this proposal is the effect this extension would have in 
getting rid of the misapprehensions which are current on 
the subject and which undoubtedly at times interfere with 
the development of well irrigation. Our arranpments in 
respect of the granting of protective leases during settle¬ 
ment operations provide for an inquiry by the Settlement 
Officer into all eases where a protective lease is claimable 
even where it has not been claimed, eg., if a new well has 
been sunk 16 years before the new assessment comes into 
force, the Settlement Officer would grant a lease, even if it 
were not claimed, for the remaining five years. In this way 
it is insured that all new (or restored) wells are protected. 
But the people do not know this, and I have recently oome 
to learn that in the Gurgaon District, where settlement 
operations will commence before iong, and where the 
necessity for sinking weds is being forced on the people by 
several years of drought in succession, there is a tendency 
to hang back because of tbe fear that the land irrigated 


will be assessed at the higher rate. I think that the increase 
of the period would probably get rid of the apprehension. 

Apart from this I think that the period of 20 years 
is not sufficient. Senior Revenue Offieers in the Punjab still 
remember at least the echoes of the great “ trineep ” 
controversy. It is not necessary to go into the history of 
that, but I have always thought that one result of the 
reversal of Mr. Prlnsep’s policy was to induce a tendency to 
go too much in the opposite direction from that advocated by 
him, and that the period that was fixed is really too short. 

Q. S, Tahavi for wells .—The inclination to take advances 
for the construction of wells varies a good deal with the 
nature of the seasons. It is by no means a constant quantity. 
To sink a well costs a good deal of money ; and, apart from 
the uncertainty about striking a good supply of water, 
there is another consideration which weighs for much with 
the agrioulturist, but is apt to he overlooked by those who 
advocate more extensive scheme of well sinking. It is not 
merely a question of constructing a shaft and sinking it. 
The water has to be raised by a very costly and laborious 
process. Well irrigation over a certain area requires about 
four times the amount of human labour that would be 
sufficient for irrigated onltivation, and very often the labour 
is not forthcoming. Then the expenses in wear and tear 
of bullocks, gear, etc., are very considerable. 

In the present dry cycle through which we are passing 
there has been a decided stimnlus to well sinking. But 
there is no doubt that with a return to years of plentiful 
rainfall many of the wells that are now being constructed 
would fall into disuse. There is thus a two-fold danger that 
people may be tempted to oonstruct wells which either they 
may not have the power, owing to deficiency of labour or 
of funds, to work, or which may pot really he required, 
being sunk so to speak in a panic. 

As to the terms on which advances are made I think that 
they might be made more liberal— 

(1) by extending the period of repayment to 30 

yesrs, and 

(2) by reducing tbe rate of interest to 4 per cent. 

I do not think, for tbe reasons given above, that any 
large schemes of extension of well irrigation are possible. 
The process must be a gradual one for the simple reason 
that wells have to be worked. As population increases and 
holdings are sub-divided the possibility of working new 
wells increases. 

I think that Government is sufficiently liberal in pro¬ 
viding funds for distribution by District Officers. For the 
rest there is no doubt that a great deal will always depend 
on the amount of attention which the District Officer and 
his subordinates give to the matter, and on their exertion 
in inducing the people to take advances, and in making it 
easy to get them. These are questions of District Adminis¬ 
tration which need not be dealt with here in detail. 


(10) Mb. J. Millae, Deputy Commissioner, Ferozepnr Distriot. 


General, 
1. {a) Ferozepur Distriot. 


f Nearly two years as Assistant Commissioner, 
i „ „ Deputy „ 


2. Average Rainfall for the past ten years from March 1891 to end of February 1901. 


Month. 


January 
February 
March 
April 
May . 
June . 
July . 
August 
September 
October 
N ovember 
December 


Moga. 

Tira. 

Sadar. 

City. 

Muktsar. 

Fazilka. 

Nathana. 

Jalalabad. 

1-29 

r29 

1-33 

T19 

■96 

■84 

•56 

i-oo 

1-28 

1-37 

1-01 

1'09 

■92 

•76 

■71 

■61 

■49 

•40 

■49 

■40 

■49 

■30 

■38 

•17 

■23 

•35 

■28 

•41 

•05 

•15 

■11 

•16 

■40 

■67 

•47 

■88 

•37 

•89 

•29 

•19 

2-81 

8*12 

216 

2-35 

1^44 

1-20 

•40 

223 

6'6l 

6'4l 

4-64 

4-83 

2-93 

2-41 

A84 

2-14 

3'68 

4-73 

413 

3-43 

3-31 

2-64 

3-76 

207 

4-23 

3-85 

2 89 

2-lB 

2^08 

■94 

2-17 

•72 

•15 

•16 

•23 

■30 

■14 

•09 

■06 

*•» 

■01 

•01 

•02 

•01 


■03 

... 

««» 

•48 

•29 

■40 

•41 

■22 

■15 

•35 

•06 
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3. 

( 1 ) No. (5) No. 

(2) No. ( 6 ) Not generally. 

(3) No. (7) No. 

(4) No. (8) No. 

(9) fa) In Moga, in part of Mulslsar and in Fazilka 
tahsil the water is too far from the surface 
for well irrigation. 

( 6 ) There will probably be a large decrease in 
inundation oaiial irrigation in thia^ district 
when the data at Harike Kalian is made. 
As we are tbreateued with a large diminution 
of water-supply there i« no inducement to 
extend canal irrigation below Harike. 

4. Protective pattas ate given for 20 years; after that 
The second part ot this time a lump sum is pid yearly 

answer is not understood. according to the oonclltions or tne 
A. A. wells, 

6 . Yes, loans are freely taken. I would recommend total 
remission in cases of failure to obtain water. The interest 
is very low, the rules am already sniBcieutly elastic about 
the period of payment, and the Deputy Commissioner has 
full power to suspend an instalment, when necessary. _ I 
would not recommend remission of interest, partial remission 
of the advance or grauts-iii-aid. 

6 . (a) No, It is true that people are clamouring for land 
on the Chenab and other new canal systems, but this is 
only a violent torm of land hunger, 

(J1 There is a very strong desire in the Moga tahsil to 
have a new inundation canal taking from river in Ludhiana 
District. Whether Government 
There is no douht of this ^jj] g^nal to be made— 

liave"been*”'teohn”cal oh- being above the Harike dam—I 
jeotiona as to plans, etc. flo not know. The people, how- 

ever, have for long time asked for 
the canal which we propose to call the “Kingwa” the 
line is at present under survey. 

12. There are 13 inundation canals in tlie district, 4 above 
Harike are fed by the Sutlej, _ 9 below Harike get their 
water supply from both the Sutlej and Bsas. 

The heads of the canals have often to be changed owing 
. , , „ to changes of the riwr course. 

I make no remarks on the rri ” 

eanais os the subject has There are numerous _ minors on 
fceeti diBcuseed iu memoe. these canals and their branobes; 
and ia evideuoe. and in the majority of oases there 

are regular masonry outlets. 

Masonry weirs have also been conatruoted to irrigate 
lands on a higher level than the canal. 

The supply is maintained for five to six months in years 
of ample rainfall. The minimum period is four months. 

13. (1) Bice cultivation has been started on a large scale 
in this district; gram is sown Immediately after the rice 
crop. Double cropping is quite usual, e.g., wheat after jowar. 

(2) Maize a valuable crop freely sown on canal lands, 
In Ferozepnr. this crop is practically never grown 

A, A. on ralu land. 

(3) (a) In a good year yield is increased from IJ to 
I 5 times that on rain land. 

( 6 ) In a year of a scanty rainfall the yield is 
perhaps 2 to 3 times as much. 

(c) There is no barani here in a yeur of drought. 

14. I have never known the inundation canals too late 
for the khariff sowings of bajra and jowar. Of course 
people prefer as largo an area as possible of rice and maize. 

Kice fails when the water-supply ceases very early and 
maize also is very badly affected. 

15. As the inundation canal supply depends entirely on the 
level of the river, it sometimes happens— especially near the 
tail—that crops suffer severely. As a general rule except in 
the Eoki Canal irrigation is supplemented by wells. In 
years of ordinary rainfall this is not necessary, in a bad year 
wells can only save a certain amount of the canal irrigated 

, crop. Khnraba is allowed freely 
The canals are under v 


District Siaff. 


on canals, full rates are not im- 
A. A. posed on land watered but not 

(1) At the least estimate one and half times to twice 
as much. 

(2) Iu a year of drought barani crop if sown is practically 
worthless. 


17. (3) About 14| annas per acre water advantage rate 
are paid on superior crops, eg., maize, chillies, eto., lialf rates 
on other crops, e.g., bajra, jowar. This is on the canals 
made by the zemindars themselves. In addition there is 
the establishment rate and the silt clearance rate,, both 
these items together come to 11 or 12 annas per acre, 

(1) On inundation canal owned by the Nawab of Mamdot 
Es. 1-8-0 per acre in addition is charged. 

(2) Batai is usually paid—the charge from ^ on barani to 
4 on canal lands or from -J to | is not uncommon. 

( 4 ) mi. 

The water advantage rate is paid on the crop only. 

18. All small irrigation channels are made by the tenant. 
Any expensive work, eg., a masonry outlet is paid for by 
the landlord. 

19. In Zira I am inclined to think that canals have caused 
a certain amount of salt efflorescence. In any case the 
water there is near the surface and on well areas I have 
noticed even more efflorescence than on canal watered land. 
It is said a soaking with canal water will often temporarily 
remove kallar—probably the silt in the water covers it. Zira 
has usually a fairly heavy rainfall. The people on the 
whole are extremely lazy. Canal water has certainly made 
the land harder to work. The result is that owing to pure 
laziness a good deal of land has been left uncultivated. 

20. Establishment, silt clearance, repairs (of not too 

expensive a character) are paid by the irrigators according 
to ‘ baohh.’ ' 

There is a regular canal Wajeh-ul-arz and the system has 
worked very Wfll so far. The great defect is tliat only an 
intelligent man properly trained in the particular work can 
look after the canals thorouglily. 

21. The Nawab of Mamdot made several of the inunda- 
tion cauiils, but the District Canal Department looks after 
them. The Nawab oduld not realize arrears under Seouou 
98(r(), Revenue Aot. 

23. No, The inundation canal system is necessarily waste¬ 
ful and has had its day. The canals have worhed well, but 
cannot be compared with the Sirhind Canal system, which 
distributes water scientifically. One might extend an 
existing canal, but I would not recommend piuvate persons, 
eg., Nawab of Mandot, to construct a new one. 

(1) River tract—10 to 16 ft. Adjoining river tract— 

20 to 40 ft. Uttar and Eohi—anything between 
40 and 200 ft. 

(2) Percolation water usually sweet. 

(3) From Ks. 100 to Es. 3,000. 

(6) Persian wheel or bucket. 

(6) 30 acres, 

(7) 12 to 15 aeves. 

35. (1) Most well land is “dofusli.” 

(2) When a man makes a well he naturally grows valuable 
crops like cotton, maize, sugarcane chillies, vegetables. 

(3) (a) Yield is usually twice as much as on barani land 
(this has bean found out from many crop experiments). 

(5) Given a fair number of waterings, the yield is between 
2 and 3 times as much. 

(c) There is practically no barani in a year of drought. 

36. (1) At least 2 to 3 times the value of barani crops. 

(2) No comparison. 

37. (1) It depends a great deal on the land. Probably 
Es. 2 as a minimum, but cash rents are only common in 
one tah.sil. 

(2) After the protective patta has expired, lump sums, 
varying from Rs 3 to Es 18 per well per annum, are paid. 
The amounts are fixed at settlement. 

38. The zemindars with their local knowledge and 
experience know the likely places 
for wells much better than we 
could tell them, They can safely 

be trusted in the matter. 

39. No. 

40 . Yes. EacTicha wells are common in the riverain 
tracts. They are of considerable assistance in times of 
drought. They do not cost much, and I am always ready to 
give takavi for them where neoessary. 


I quite agree with this. 

A. h 


Mr.J. 
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INDIAN IRRIGATION COMMISSION: 


(11) Capiain F. E. Bbadbhaw, Deputy Commisgioner, Jnllundur. 
Memarmium hy witness. 


Caftain 
1. E. 
Bradshaw. 


Bart A. — General, —namely, questions 2 and 6, and the 
whole o£ E. 

A.~-Oeneral. 


The average rainfal in each month of 
;nr68 for three years is as below:— 

the 

year 

January 

4 


• 



2-69 

'February 



• 


• 

0-98 

March . 



• 

• 


rii 

April . 



• 



0-45 

May 





* 

2T8 

June , 






229 

July . 






8-70 

August . 





• 

8-60 

September 





• 

7-94 

October . 





« 

•20 

November 





4 

... 

December 





• 



5. Loans under the Land Improvement Act are not 
In my opinion advanoos very freely taken in this distriot. 


are taken very readily io this 
district: at least it requires 
xnuclilarger grants than any 
other district» The people 
do not require special en¬ 
couragement here, I agree 
with wbat Mr. Purser wrote. 
See my memorandum. 

A* Ae 


The rope aud bucket welU are common in the NawarahahT, 
Phillour and Nakodar tahailg. In the Jullundui tahail 
the Persian wheel only is nsed. 

(6) This varies in different tracts, from 6 to 21 acres. 
The rope and bucket wells have a greater irrigating capacity 
than the others. 


(7) The average area irrigated in one year is— 


Single V 
Double 


ells. 


Acres. 

8 

15 


237,981 acres were irrigated in 
1881*82 from wells and the area 
has steadily increased to 300,563 
acres in 1900*01 and the number 
of wells from 20,629 to 27,454. 
But see paragraph 14 on page 107 
of Mr. Purser’s Settlement Re¬ 
port. During the two years I have been in charge, the 
following advances have been made:— 

Jjt 1900-01.—Hio money was available for suoh advances 
till the middle of December, after which time the restrio* 
tions to advances were removed, and Bs. 4,000, were allotted 
and advanced. 

In 1901-02 —Bs. 12,000 were allotted in April and dis* 
tiibuted. In July another Bs. 4,000 were allotted and 
spent and in November a further grant of Bs. 8,000 was 
made which will probably suffice for out wants. 

E.—Wells. 

34. (1) The average depth of wells in each of the main 
tracts ia as follows :—• 

Nawasbaher tahsil 20 feet. 

Phillour „ 27 „ 

Nakodar „ 13 „ 

Jnllundur „ 10 „ 

(2) In the low-lands the supply ia piohubly chiefly from 
percolation and in the uplands from springs and percolation 
combined. The supply is sufficient in ordinary years, but 
in 1900, for the first time in many years, the water in the 
wells began to fail. Mr. Purser says there is no record of a 
total failure of the rains in Jnllundur, but if such a cala¬ 
mity should ever happen, the wells will not save the coun¬ 
try from ruin. 

(3) See pages 101 and W3 of Purser’s Settlement Report. 
The average cost of wells is now said to be — 


Note.— single wells are those where one bucket or one Persian wheel 
is need at a time. 

Noia.—Recently 26,697 wells irrigated 3,147,869 kanals = IIB K. or 
11 acres per well, 

86. Irrigation may enable the cultivation of two harvests 
instead of one, but only on land where manure is plentiful. 

" The soil of Julluudnr and liakodar is too light for 
profitable irrigation without heavy manuring, so it is 
better to cultivate a small area very highly than a larger 
area roughly ; while in Nawashahr and Phillour the soil is 
firm and strong enough to bear irrigation with light man¬ 
uring supplemHuted by fallows, and as the stiff soil requires 
more moisture than is always afforded naturally by rain, 
the people find it advantageous to estend irrigation as much 
as possible even at some saorifiee of quality.” (bee page 109, 
Settlement Report), 

(2) The value is sometimes trebled when valuable orop,», 
suoh as sugarcane aud cotton, are cultivated. Sugarcane ia 
the revenue-paying crop of the distriot. The area varies 
aecordiug to the Zemindar’s views concerning the sugar 
market. About seven-eighth of the cane grown is irrigated. 
The cultivation of this crop in the district is mainly owing 
to the number of wells in use. 

(a) Well irrigation decreases when there is ample 
rain as the cattle are allowed a rest, well 
water not being required. 

(5 and c) In both these cases well irrigation saves 
crops that would otherwise fail and the value 
of the sttrpltis produce, if any, available for 
sale naturally depends on the demand caused 
by scarcity elsewhere. 

36. What is the chief crop on rain land, and in normal 
years one acre of rain land produces 13 maunds of wheat, 
while a similar area irrigated from wells produces 21 
maunds of wheat. This would at Bs. 2-8 per maund 
=(21—13) = 8x 2i = Rs. 20. 

(2) In 1898-99 an acre of rain land produced only 11 
maunds while well land produced 26 maunds. The value 
at the rate then prevailing, vis., Bs. 3 per maund was 
(26 —11) = 15 X 3 = Bs. 46. But, of course, there would 
not be much surplus available for sale in a famine year. 

37 The rent paid hy a tenant for rain land varies from 
Rs. 5 to Bs. 7-8 per acre, while the rent of well lands varies 
from Bs, 15 to Rs. 26 per acre. 

The people distribute the revenue among themselves 
in the following proportions— 

Villages— 


Average. 

Rs. 

Jullundur tahsil .... 260 
Nakodar „ from Rs. 250 in the 
wet to Rs. 350 in uplands . , 300 


In 219— 2 shares on wet, 1 on dry land. 


132 - 3 „ 

„ 106— 6 „ 
.. 29-11 „ 

» 17- 9 „ 


I* 2 ,, ,, „ 

„ 3 „ ,, ,, 

” 6 „ ,, ,, 

V 

■ ,, ,, I, 


Phillour Rs. 300 to Rs. 400 . . 3£0 

Nawashahr Bs, 100 in lowlands to 
Rs, 300 and 500 in uplands, say . 260 

(4) The average duration of a permanent well in which 
ood materials have been used is said to be not less than 
0 or 30 years. But some of the wells constructed in 
Sikh times are still in use. 

(6) See page 103 of Purser’s Settlement Report. There 
are tliree kinds of wells, namely, the lever wells, the rope 
and bucket wells and the Persian wheel wells. 

The first kind are only found in the low-lands of the 
Sirwal and Bet Circles and are uncommon. 


(See page 176, Settlement Keport.1 

38. See paragraph 6 on page 100 and paragraph 14 on 
page 107, Settlement Report. 

No assistance has apparently ever been rendered by 
Government or by local bodies in the shape of expert ad¬ 
vice, etc, Advice is not apparently needed as the people 
OOnstruet wells without it. 

39. I am not in favour of the construction by Govern¬ 
ment of wells in this district in land which is private, pro¬ 
perty. 

40. Temporary wells are only used in years of drought, 
and then rarely, as the district is protected by its perma¬ 
nent wells. 
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(12) Mb. W. a. Lb Ko“«iqnal, Deputy CommiBgionei'i Ludhiana. 


(3) (a) Not at all. 


A, — General. 

Ludhiaka Disieict. 

1. I have been here since April 1898, with the exoeption 
of 6 months spent on leave. 

2. The average for the past five years is as follows 


June . 

• 


1-99 

July . 



6-54 

August 



6-67 

September 



3-4 

October 



•11 

November 



•02 

December 



•66 

January 



•97 

February 



1-53 

March 

• 


•26 

April . 

• 


•66 

May 

4 


•26 

The annual average 

is 22*6. 


8. (1) No. 




(2) No. 




(8) No. 





(4) Yes, a large portion of the district is too sandy for 
irrigation. 

(51 No. 

(6) No. 

(7) No. 

(8) No. 

(91 No. 

4. It varies from 20 to 10 yearn (see Financial Com¬ 
missioner’s orders) in this district. Esemptious are as a 
rule applied for and granted only at settlement. No ap¬ 
plications are received until the settlement is on the eve 
of expiry. The date of the conetrnotion of new wells is 
noted in the Jamabandi and Milan raqba of the note 
books. Tenants-at-will do not extend irrigation at their 
own cost, and oooupanoy tenants are sufficiently protected 
by the statutory law re enhancement of rent, 

5. Not very fully, because in the Jungal water is too 
deep, in the centre of the district there is canal irrigation and 
the people are well off, in the Ohaya Nicha the soil is too 
sandy for wells, and in the Bet the natural moisture is 
plentiful. In years of drought, applications are plentiful, 
rat mainly from poor people who have exhausted their 
credit with the bania, 

(1) No. 

(2) Yes, 

(3) No. 

(4) This case is too rare to be worth considering. 

(6) No. 

(6) No. 

6. No, the pressure of population is great all over the 
district except in the Jungal area. 

B, — Canals of continuous flow, 

7. (1) The second crop in that case would be half a 
full crop. 

(2) After allowing for extra labour and manuring, the 
crop value would increase by about 60 per cent. 


(6) The outturn is twice as much as it would otherwise 
have been, 

(e) The outturn varies immensely in times of drought, 
the canal flow is often week, but an average crop is as a 
rule produced. 



10, Nothing worth mentioning. Small channels are 
made by the zemindars themselves. The tenants make 
their own, and are only too pleased to get the water. 

11. Fever has been very virulent and prevalent of late 
years in the district, and this is not in all probability uncon¬ 
nected with the marked rise in the general water level. 

Fanils, 

23. There are no irrigation tanks in this district. 

Wells, 

34., (1) Bet, 10 feet. Dhaia, 46 feet. 

(2) Mainly from springs ; the supply is as a rule good, but 
in protracted drought it fails; the water in some of the 
Bet wells often becomes too saline for use. 

(3) In Bet 100, m Dbaia 300 to 660. 

(4) An old well, i,e., one constructed with lime made out 
of “ Chuna ” burnt with “ Dhak” wood (Buteafrondosa) 
will last 100 years j a modern jurry built well lasts 60 
years. 

(6) By “ Charsa." 

(6) In Bet 7 or 8 acres. Dhaia 13 or 14 acres. 

(7) In Bet f acres, of which 3 are “ dofasli,” i.e,, 10 acres 
of “ajnss." In Dhaia 13 acres, of which 7 are “ dofasli," 
i.e,, 20 acres of " ajnas,” 

36. As in No. t, 

87. (1) Bet 7 and Dhaia 13. 

(2) About double. 

As a rule, a lump sum is paid for a bolding on a lease, 
but in many cases the full amount stipulated is not exacted 
if the season has been unfavourable. 

88. (land 3) No. No. No. 

39. No. 

40. Yes, in the Bet they are useful only for growing 
small quantities pf valuable garden crops, which enable 
the people to subsist in a bad year. No eneonragement is 
needed, as they are rapidly and easily made by the people 
on their own initiative. 

Noib.—T his district has suffered by the irrigation from the Sirhind 
Canai of laud that used to be irrigated from Welle. The water le vel is 
rising, and the subject has been under consideration for some time 
Arrangetnema are eomplcted for restricting rabi irrigation in certain 
places and encouraging a retnm to well irrigation. The correspondence 
on this subject may be oonsaltea. 

A. A. 


Mr. 

W. A. Ls 
Mossignal, 


(13) Captain B. 0. Eoe, Deputy Commissioner, Kangra District. 


A. — General, 

1. Kangra district generally including Kulu. I have 
on two oooasions officiated as Deputy Commissioner of 
Kangra for a few mouths, and my proper post is Assistant 
Commissioner in Kulu. 

2. Average rainfall at the head-quarters of the district 
is as follows ;— 



Inches. 


Inches. 

January 

. 4-77 

July 

4-10 

February 

. 4-18 

August 

S8^67 

March 

. 3-8f 

September . 

11-78 

April . 

. 1-87 

October 

1-23 

May . 

. 2*65 

N ovember . 

0-56 

June . 

. 9'67 

December . 

I'lO 


2697 


57-83 




26-97 



Total 

84-32 


4 Punjab 


These figures are really of no value whatever, as the 
average lainfall in Hamirput, the 
I agree. driest tehsil, is a little over half 

• • these. 

3. (1) to (8) No. 

(9) Out of a total of 689,626 acres of cultivated land, 
117,020 acres are irrigated by the zemindars’ kubls. The 
remainder does not require irrigating. If it did, the 
zetuindars would make kuhls out of the nallahs and so 
irrigate it. 


Captain 
B. O. See, 


See remarks for Hoshiar. . ,, , 

pur. 4, No exemptions are allowed. 

A. A. 

6. There are at present the following sums:— 

Rs, 

Out in Takavi; under Act 19 of 1883 . 6,163 

Do. do. 12 of 1884 . 176 


Total . 6,337 
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Captain I have no real experience of the working of these loans, 
B. C. Roe. and can give no opinion on any of the points raised. 

6. Not that I know of— 

No. 

Not that I know of. 

(5), (e), (d) There are no canals of any description in 
this district. The irrigation is done by Water channels 
from the mountain torrents ; these can hardly be classed 
as canals. 

(e) The irrigation from wells is so slight in this district 
as to be practically nil. 


In conclusion, I would remark that practically the whole 
irrigation in this district is done by channels from the 
streams and torrents, and the best way we can assist in 
helping the people is by giving them belp sometimes to 
repair these channels, when they go wrong. In Kuin I 
often give grants from the Kothi funds to improve these 
water channels. The zemindars understand the working of 
them and are often very ingenious in their construction. 

The less we interfere the better. 

A. A. Every drop of water almost is 
somebody’s right and any attempt 
to extend the system of irrigation would, 1 think, only 
result in friction, as somebody’s rights would bo interfered 
with or somebody would think their rights were. 


Major 
E. S. P. 
Davies, 


(14) Majob H. S. P, Davies, Deputy Commissioner, Simla District, 


Q. l.~A. 1.:—The Delhi District. As Deputy Commis¬ 
sioner from November 1894 to March 1899. 

3-—(J) No. (2) No. (3) No. (4) No. (5) No, 
(6) No. (7) No. (8) No. (9) There are no reasons that 
1 know of except those of a physical nature. 

4. -—M. 4.—-My only experience extends to wells. En¬ 
hancement of assessment on account of irrigation from new 
wells is not made during the term of settlement. At a new 
settlement land which was not irrigated at the previous 
settlement, but which has since become irrigated by the 
sinking of a new well, is granted a protective lease for 
twenty years from the date when the well commenced to be 
worked. The owner does qot always reap an advantage, it 
depends to a large extent as to how the villagers distribute 
the revenue over the land. The^ Settlement Officer assesses 
each village on his own esiimate of the prodnoing value of 
each class of land, but the internal distribution, if left to the 
villagers, is often not in accordance with these estimates. 
It is by no means uncommon to find a single rate for distri¬ 
bution used fur both irrigated and unirrigated land. Ooou- 
panoy tenants enjoy praatioally the same exception, as the 
landlord aud teuauts^at-will are,, 1 oousider, sufficiently 
protected by the provisions of Chapter VI of the Puiriab 
Tenancy Act. 

5. A. 6.—Loans under the Land Improvement for the 
extension of irrigation are not freely taken. Probably the 
chief reason is that people with any credit prefer on most 
occasions to go to their own banker, ratliev than to Govern¬ 
ment. In tlie latter ease there baa to be a:i enquiry, the 
Collector may not have money at his disposal, the loan sanc¬ 
tioned may be less than that asked for, and the fear of what 
may happen if the instalments are nut punctually paid in¬ 
duce the borrower to try elsewhere first. The ordinai'y 
cultivator dislikes being brought in contact with officials, 
and this fact will always weigh against the popularity of 
such loans. It is the impecunious and the man without 
credit who comes to Government for a loan in an old settled 
district like Delhi, aud even if he gets it, the result is seldom 
any benefit to the permanent irrigation of the district. I 
do not recommend any of the proposals- (1)'~(6). 

6. A. 6.—I do not oonsider so, though in case of a new 
canal being opened ouitivatots are attracted and there is 
temporarily a difficulty in keeping tenants, but the cause is 
never, 1 tliink, a lasting one, and after one or two harvests 
normal conditions again prevail. When the Chenab Canal 
was first opened, many of the tenants from the river villages 
in Gujrat district, which had been suffering from bad years, 
left, and there was difficulty in, retaining tenants, but mat¬ 
ters soon righted themselves, I cannot, say there is any 
strong desire on the part of the people of the district to 
have means of irrigation increased, though those Who 
do not get canal water by. flow would probably like to have 
it. 

7. A- 1< (1) The answer to this depends, almost entirely 
on- the luinfall of the tract. The average annual rainfall of 
Delhi is shown as 28 inches,, it probably decreases to nearly 
20 mohes, in the southern portion of the distriot, I am of 
opinion that where the average rainfall is 28 inohes or over 
toe value of the produce of the laud on account of irrigation 
rendering it possible to cultivate two harvests instead of 
one is increased but very slightly. 

(2) Irrigation leads certainly to the substitution of 
more valuable for l_e.«s valuable crops. I tbink that such 
increase can be estimated at not less than 20 per oeat,, but 
I am unable to-verity this by figures. ’ 

iS) {a, In a year of ample rainfall, I do not consider that 
the increase of yield through irrigation and its conse¬ 


quent increase in value is appreciable. The crops on 
rain lands are usually under these circumstances quite 
as good, sometimes even better, than those on irrigated 
lauds, 

(i) In a year of scanty rainfall the produce of an acre of 
irrigated land may, I think, be taken as 100 per cent, 
greater than that of an acre not irrigated. 

(c) This question is almost impoesible to answer. Eeal 
drought means no crop at all on unirrigated land and a crop 
on irrigated land which depends on the amount of water 
)t has been possible to give the laud. The increased value 
of such crop depends on the market rate, which is not 
necessarily high on account of a local failure. 

8. A. 8.—(1) An approximate estimate can be obtained by 
taking wheat as a standard in au average assessment circle 

and asi-ertamiog the difference in value of an irrigated and 
umrrigated crop found to exist by the Settlement Offioer. 
The 'ralue of an acre of wheat was found to be on irrigated 
land Bs. 17-6>6 and on unirrigated land Rs, 8-2-4. Increas¬ 
ing the value of the irrigated crop by 20 per cent, for 
D “I answer to question 7, I obtain 

Ks. 19-7-11 as the value per acre for an irrigated crop as. 
compared -wiih Rs, 8-2-4 for an uninigated crop. The ap- 
pTOximate increase in the value of the crop due to irrigation; 
in irormal years is 122 per cent. ° 

9. M. 9.;^The rate varies according to the nature of the 
crop from Bs. 5-10-0 for sugarcane to Es. 1-12-0 for khavif 
crops per acre. Tee actual rates are given in Piiniab 
Government Notifioatiou No, 431, dated 19th February 
189o. The average rate per acre is probably a little over 
Ks. o» 

«*it for canal lands Is per acre 
7-D-O and for other unirrigated lands R». 44-0. The 
difference between these Bs. 3-2-0 is the ihereasa obtained 
by the owner from the cultivator in the form of enhanced 
rent on account of irrigation. 

(3) In this distriot an owner’s rate is levied, which is 
assessed at half the occupier’s rate. Using the figures 
given above, the average owner’s rate per acre is some- 
thing over Re. 

In each of the above eases the rate is pard on the area 
actually irrigated, owner’s and occupier’s on area irrio-ated 
each harvest, and rent on the canal area held during the 
year. ® 

10. A. lO.—The private expenditure necessary to brinr- 
wa.,6r to the field is usually very small, as the majority of 
the cultivators are owners ; the expenditure ig generally 
incurred by the owners; if such is undertaken by the ten- 
the'leVan^Tct^*’^’ Protected by the provisions of 

11. 11.—The two northern tahsils of the district receive 
irrigation from the Western Jumna Canal. The following 
extraots from Ae report of the Settlement Officer, written 
at the^ead of 1880, will give an idea of the effects of this 
irrigation in the distriot:— 

It appears that the Delhi Canal is a work of donsider- 
atne antiquity, certainly some centuries old, and the tradi¬ 
tion ot the countryside soys that after copious and long 
oontmued irrigation the Bangar chaok of the district 
ecame ruined with reh. that the canal was given up, and 
people took to wells, or to dependence on the rainfall, to 
nourish their crops. I do not know how far this is true, 
duce^^ ^ canal water was re-intro- 
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It appears that clearanoe, the result of which it was 
hoped would be to being under oultiration vast tracts now 
deserted, was oommenoed in 1816, and that the canal was 
running in 1818. 

“ At the regular settlement in 1842 little damage from 
water-logging seems to have been notioed or even appre¬ 
hended. Eut in 1866, remissions from shor began, and 
others were made in 1868, and since then the subject has 
been one of constant anxiety to all odieers acquainted with 
the state of the case. Moderate irrigation and good 
drainage are all that are wanted to restore the Bangar of 
Delhi to the beautiful fertility described by John Lawrence 
about forty years ago, as allowing one to ride for miles as 
through a highly cultivated garden.” 

In his detailed remarks of the Bangar villages of the 
Delhi tahsil, the Settlement Officer writes : ” The mainstay 
of irrigation is the eanai: great damage has been experienced 
in not a few of the finest villages from a recklessly copious 
use of canal water, aggravated by a bad system of drain¬ 
age, which of itself is an enormous evil. The proprietors 
of this chaok are almost entirely Jats, good cultivators 
by nature, b»t seriously debilitated in body, and not a 
little demoralized in mind by the misuse of the canal. ’ 

About the Suaipat villages he writes ; ” Beyond this we 
come to the valley of the canal which traverses the whole 
length of the tahsil. Here is copious and long continued 
irrigation, and the soil almost everywhere shows marks of 
exhaustion. Yet it is plain that the canal water, before by 
abuse it turned into a curse, was for a considerable time 
a blessing. The fiscal history of the villages shows that 
for long after the re-introduction of the canal, the quality 
of the soil continued to improve by reason of the valuable 
silt deposited by canal water on it. It was only when the 
process of water-logging began that this benefit was first 
minimized, then neutralized by the destructive shor rising 
up to the surface. Since then the evil has predominated 
more and more, till at present the cuiturable area is in some 
villages only a fractional proportion of what it was." 

The original alignment of the canal was, I believe, bod. 
It did not follow the higher contours of the country, but 
in places crossed the natural drainage lines of the land with¬ 
out allowing sufficient outlet for the water. This had the 
ffeot of not only causing swamping by holding up the 
rainage, but also of water-logging by percolation from the 
(lansl. The canal carried more water than was necessary 
: or -the purposes of irrigation and water was therefore always 
available. The assessment was fixed and did not depend on 
the area irrigated, so there was every inducement to over- 
'irrigation and waste of water by the cultivators. At settle¬ 
ment in 1880, the system of assessment was changed, land 
was assessed in its dry aspect and all water taken from the 
canal was charged for according to the crop and the area, 
Much of the canal has since been re-aligned, provision has 
been made for passing the natural drainage, the amount of 
water available has been considerably reduced by making 
new branches, and several main drains have been cut under 
the supervision of the Canal Department. 

The result of these changes has been that reh or shor 
does not appear to be on the increase in the canal irrigated 
tract, and as far as I can judge, its oondition isinow much 
improved from what it was when the Settlement Officer 
wrote, although some villages still remain in their former 
state, the result of insufficient drainage. Probably a oom- 
hination of the changes introduced have brought about the 
result. My experience does not show that drainage is neces¬ 
sary for irrigated land if the irrigation is under proper 
control and not excessive, but drainage is required if the 
natural drainage has been interrupted or reduced by irriga¬ 
tion works. 

34. A. 34.—The Delhi district is about 60 miles long 
from north to south, and has an average breadth of 30 
miles. The river Jumna forms its eastern boundary. It 
may be roughly divided into two main portions—the low 
Khadir lands lying near the river, and the higher Bangar 
lands. A line of hills starting from the edge of the river 
in the middle of the district runs across the district in a 
south-westerly direction. On the west of these hills are 
the low-lying lands known as the Najafgarh Jhil. As 
compared to the Bangar proper, proximity to the hills 
increases the depth to water level, while nearness to the Jhil 
decreases it. 

(1) The average depth to water in the Khadir is 16 to 

20 feet, and in the Bangar about 30 feet. 

(2) In the Khadir the supply of water is from perco¬ 

lation from the river, in the Bangar it is from 
springs and from percolation from the canal. 
In the uplands in ordinary years the wells 
cannot be constantly used, the water gives out, 
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and they have to be rested for three or four 
hours before being again worked. In years of 
drought the permanent water level falls several 
feet, and the supply of water diminishes, but 
it is very unusual for a well to run altogether 
dry. In the Khadir wells the supply of water 
is fairly constant. I am not aware of any 
cases in which wells have become too saline to 
be used for irrigation. 

(3) The average cost of constructien of wells is Es. 300 

to Rs. 500 in the Bangar and Rs. 300 or less in 
the Khadir. 

(4) My estimate of the average duration of a modern 

well is 60 years. 

(5) North of the town of Sunipat water is raised by 

the Persian wheel, in the rest of the district it 
is raised by the rope and bucket. 

(6) and (7). At settlement the average area irrigated 

per well works out at lOB acres in the Khadir, 
and at 7 6 acres in the Bangar. I understand 
that this represents the actual area that was 
found under irrigation at the time of measure¬ 
ments. 1 am unable to give present figures, as 
I am not in possession of the statistics. 

37. A. 87. (I) This is a difficult question to answer ; if I 
had access to the district records, it might be possible to 
quote statistics, but probably they would be misleading. 
In the large majority of cases the rent of land is either a 
fixed share of the produce, or the land revenue assessed 
with some added percentage. The share of produce taken 
by the owner is generally one-third or two-fifths, this is 
taken on the whole holding whether the crop is irrigated or 
not. The increase in rerit due to irrigation would be the 
increase in the value of the produce which falls to the 
share of the landlord. Its money value per acre irrigated 
is indeterminable, 

(2) At settlement the rate put on irrigated land was 
Be. 1-6-0 to Be. 1-10-0 more per acre than that put on unlrri- 
gatod. Land considered irrigated was the land found to 
have been actually watered during the year of measurement. 
This must be presumed to be the average enhancement per 
acre on account of irrigation. This presumption was not 
recognized by the people in distributing the revenue within 
the villiiges, as out of a total of 810 villages, in only 126 
was any distinction made between irrigated and unirrigated 
laud in the distribution of the revenue among the individual 
holdings. In the large majority of cases the distribution 
was made by a single all round rate. 

88. A 39. Serione difficulties in the selection of a spot 
are very seldom encountered, water is prastioally always 
obtainable, the doubt is about its quantity and quality. The 
chief difficulty in the construction of a well occurs 
when the cylinder reaches unstable sand, it is hard to pie- 
vent the sand running in, and the permanency of the well is 
affected by it. No expert advice has to my knowledge been 
ever offered, and it is very doubtful whether the ordinary 
cultivator would accept such advice, especially if it was at 
all contrary to the custom and practice of the country. 

39. A. 39. I am not in favour of the construction by 
Government of wells in land which is private property. 
The expense would be far greater than if done by the 
owner. It would certainly cause some amount of distrust 
among the people, and it would be with difficulty that land 
for the purpose could be obtained. In this district, where 
Government owns a number of villages and has so far, as 
landlord, never carried out any works of improvement, it 
would appear extraordinary to begin to improve the land 
belonging to others. 

40. Temporary wells are used in the Delhi district 
to some extent, espeoially in the Khadir and round the 
Najafgarh Jhil where the water is near the surface. They 
are a protection against famine, inasmuch as they enable 
the producing of a crop sufficient for the absolme necefsi- 
ties of the owner. In a year of scanty rainfall I would 
encourage the construction of such wells by a liberal grant 
of takavl, the money should be distributed after local 
enquiry on the spot, and easy terms of repayment should be 
sanctioned. 

37. 37— {continued.) (1) The following figures have 

just been received from the district officers, so I include 
them as showing the recorded values. The average rent per 
acre for obahi or well-irrigated land is Rs. 7-14-0 and for 
barani or rain land Rs. 4-4-0; the difference of Rs. 3-10 0 
per acre represents the enhancement of rent due to irriga¬ 
tion paid by the cultivator. The cultivator pays rent on the 
area of Ms bolding capable of being irrigated, aithougb it 
maybe impossible to irrigate the whole avsainanyone 
year. 

z 2 


Major 
E. S. P. 
Davies. 



Mr. W. M. 
Jiaihy, 
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(16) W. M. Haiibt, Colonization Officer, Jhelum Canal. 


A,-^Q-ener(tl. 

1. My answera refer entirely to the Thai tract of the 
Dera Ismail Khan district. 1 was Assistant Settlement 
Officer at Bbakkar from November 1899 to October 1901, 
and lived in the Thai tract the whole of the time. 

2. The fignres of rainfall are as follows:— 

Five years 1885—1890 . ... 4-86 inches. 

Five years 1890-1900 . . ■ 6-76 „ 

These figures have been taken from the registers at 
Bhakkar, Leiah, and Nurpur at the edge of the tract. The 
rainfall in the tract itself is less than the average here 
shown. 

3. The rainfall is so small that there is practically no 
barani cultivation, and what there is gives a very precarious 
return. The only irrigation carried on at present is by 

of wells* The chahi area of the Thai Xalau Circle 
is only '7 per cent, of the total nrca of the Circle; that of 
the Daggar Circle is only 8'8 per cent; and that of the Jandi 
Thai Circle is only 8 per cent. I hough the population is very 
sparse, this does not in itself constitute an obstacle to the 
extension of irrigation. The chief obstacles are: The 
cost of the cattle necessary to work the wells (the depth of 
which is from 60 feet in the north to 17 feet in the south); 
the poorness of the soil, which necessitates the use of a 
great deal of manure; the insufficiency of the fodder 
supply; the heavy expenditure on well wood'Work (the 
country being treeless) and on well ropes. Extension of 
well irrigation is not, I think, hampered by the fear of 
creased assessment. X have never had this cause ploaded to 
me. Nor is there any fear on account of the enhancement of 
rent. The tenant is completely master of the situation, and 
can get any amount of land at a purely nominal rent. I 
know of no defects in the tenancy law in this respect. The 
obstacles under the present circumstances to the extension 
of well irrigation are purely natural. At the same time, I 
may note that for some years past Government has dis¬ 
couraged the coDstruotion of wells in the waste lands of the 
Thai villages, as it was supposed that the existence of _a 
large number of soattered wells would embarrass us in , 
colonizing the waste in the event of the Indus Canal being 
constructed. I doubt if this has seriously interfered with 
the extension of the chahi area, as it has always been diffi¬ 
cult to find tenants for existing wells, and it would_ at any 
time have been possible for persons wishing to cultivate to 
have found any number of wells at nominal rates of rent. 

I do not, however, think the policy at all a good one, and 
would suggest that it be carried out in the future with less 
rigour. 

4. New wells are in most of the villages exempted from 
revenue for the first three years, and pay half rates for the 
next seventeen. In some of the villages the period of half 
exemption is ten years only. The exemption is secured in 
practice by the grant of protective leases. The original ar¬ 
rangement was that the revenue on nil new wells_should go 
to the village, and not to Government, and the village could 
respect the protective lease or not as it liked. As a matter 
of fact, it generally did respect it. Under more recent ar¬ 
rangements revenue of this kind goes to Government, and 
the protective leases are of course respected. As regards 
tenants, I don't think that there is any case of a tenant 
extending well irrigation to his land at his own cost; wells 
are always built by the owners. The cost is far beyond the 
means of any tenant. 

I would extend the present provisions—as has lately been 
done in the case of Multan—by giving a clear exemption 
from revenue of ..any kind for twenty years. This would be 
ahead of the practice in the neighbouring districts, but 
considering the cost of new wells and the backwardness of 
the tract, I don’t think that the liberality would be excessive. 

6. So few wells have been built within the last ten years 
that it is difficult to answer- this guestion. Speaking on 
general grounds, and not in connection with this tract 
especially, I am in favour of remitting takavi loans for the 
eonstrnction of wells when the well proves to be structurally 
a failure. We may be quite sure that the natural antipathy 
of tehsildars to recommending a remission of any sort 
would prevent this oonoession from being overworked. The 
procedure with regard to takavi advances has been much 
simplified of late years, and immensely for the better, hut 
a great deal more remains to he done by (i) distribution by 
the Revenue Assistant on the spot, (ii) suspension of in¬ 
stalments in bad times, (iii) working up to the full period of 
20 years in fixing instalments, and fixing them in such a 
way that the instalment of takavi should be recovered 
merely as an addition to the laud revenue. Takavi instal¬ 
ments are not always collected, as they should be, at the same 
time as the land revenue. I think that the State should 
be willing to take interest and repayment of the takavi 
in the form of increased land revenue. 


6, Wherever irrigation is extended largely and quickly, 
it naturally injures the remaining cultivation. Ifirls has 
grown to be a commonplace on the lands near the Chenab 
Canal, the effect of which has also been to make it more 
difficult to get tenants in the Thai. But there is a very 
general desire among the agriculturists of this tract to 
have canal irrigation introduced from the Indus. The 
desire is of course less keen on the part of the graziers. 

B. O. I>. There are no canals or tanks here. 


B.-Wells. 

84. The average depth of wells in the Thai Kalan Circle 
varies from 60 feet in the north to 31 in the south. In the 
Daggar Circle it varies from 42 in the north to 31 in. the 
south, and in the Jandi Thai Circle it varies from 26 in the 
north to 17 in the south. 

(2) The supply is from percolation, and I have heard 
of very few oases indeed of it running short, though the 
wells are as a rule worked both day and night. In a year 
of bad drought it is sometimes necessary to work them in 
the daytime only. They are as a rule cleaned out once 
a year, as the sand flows into the well cylinder with the 
water. There is a good deal of scouring under the masonry 
at the bottom of the well, and repairs are as a general rule 
necessary once a year on this account. In only a few 
villages at the south of the tract does the water"^ become 
saline in summer. In these villages the water is full of 
salt all the year round, hut in summer it becomes quite 
unfit for drinking, and the wells are usually closed. 

(3) The cost of construction is from Rs. 660 in the Thai 
Kalan to Bs. 360 in the Jandi Thai. 

(4) I cannot give anything like exact figures of average 
duration. There are wells which have been working more 
or less continuously for 160 years. I think that the dura¬ 
tion of a well is determined more by the quality of the 
soil and the circumstances of the owner than by the failure 
of water-supply. 

(5) The water is always raised by a Persian wheel. 

(6) The average commanded area attached to a well 

in the Thai Kalan Circle is 19 acres; in the Daggar 214 
acres ; and in the Jandi Thai is 20 acres. * 

(7) The average area irrigated yearly in the Thai Kalan 

Circle by each well is 18 acres; in the Daggar 19 acres ■ 
and in the Jandi 18 acres. ■ 

86. It will perhaps be sufficient to answer to this ques¬ 
tion that no onltivation can be carried without well irri¬ 
gation. Barani cullivariou is purely of the outoh crop order 
and yields no crop in three years out of five. Seed is sown 
on barani land very largely for the purpose of raising 
fodder. 

36. See 36. 

37. (1) The figures recorded about rent show that the 
percentage of the produce taken ou barani land by the land¬ 
lord is about 30 par cent., and that on chahi land is about 
25 per cent. 

(2) If my assessment proposals are accepted by Govern¬ 
ment, the revenue rate on barani laud will work out at 
about 2 annas an acre, and that on chahi land at about 10 
to 12 annas per acre. The chahi rates at present are paid 
on the whole well, irrespective of the area under crop. I 
have proposed a system whereby parts of the well which 
go out of work will be exempted from revenue. The rates 
referred to above will not, however, be assessed on the whole 
commanded srea of the well, but only on the irrigated 
portion. The revenue thus obtained will be treated as a 
fixed demand on the well, which will oontinue to bo oolleoted 
until, as shown above, any part of the well goes out of 
work. 

38. I do not think that serious difficulties of this sort 
are often encountered. I have not myself seen the con- 
strnction of a well abandoned because the site selected 
proved to contain no water. Wells are easy enofUgh to 
construct, provided one has the necessary capital. 

No expert advice has ever been offered to the people on 
the subject, and 1 do not think that it would prove useful 
to offer it. Tne problem in the tract is not how to build, 
hut how to maintain a well. For this reason I should 
also answer the question contained in No. 39 in the negative. 
There is no reason why Government should build wells when 
there are hundreds lying idle which cultivators can have 
for the asking. 

40. Temporary wells tire used for the purpose of water¬ 
ing flocks only. They cannot he used for the purpose of 
irrigation, and I see no need to encourage their construe- 
tion. 
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(16) LaIiA Moil Ram, Revecne Extra Assistant Commissioner, Multan. 

A, — General. 


1. My answers below refer to the Mnltan district, where I have been Revenue Officer andlExtra Assistant Settlement 
Officer from July 1894. 

2. The average rainfall in each month of the year in the district is as follows 


Mosta. 


Naub of TAH6XX.8. 

Multan. 

Kabirwala* 

Shujabad. 

Lodhran. 

MsUsl. 

0-20 

0'26 

0-17 

0-29 

0-14 

0'26 

0'19 

0'20 

0'15 

0'33 

O'89 

0'68 

0-33 

0'2S 

0-47 

2-10 

1-83 

1-21 

1-41 

111 

1-08 

1-21 

ISO 

1-08 

0-97 

0'e9 

0-69 

1-23 

0-41 

0'46 

002 

»•. 


« •« 

004 

0-04 

002 

6'09 

006 

006 

014 

0-07 

0'09 

005 

0-08 

C'3'2 

037 

0'20 

0-43 

O'18 

0-18 

0-25 

0'24 

0-28 

0-29 

0-47 

0'4l 

0'31 

0'C9 

007 

6'89 

6'97 

5'37 

4'53 

4-19 


Totii,. 


April, 

May . 

June < 

July . 

August 

September 

October 

November 

December 

January 

February 

March 


3, The only obstacle to the extension of irrigation is in the 
Mails! tabsil from sparsity of population, but tenants from 
other tracts could easily he obtained when canal irrigation 
in the Bar tract is extended. The extension of the new 
canal from the Sutlej-cum-Biae is under the consideration 
of Government in this part of the district. 

(2) Bat there is a sufficient or much larger stock of 
cattle even in the Bar tract for the cultivation of the 
irrigated land and other requirements. 

(8) tJsnally the people of this district do not use manure® 
in their lands which are irrigated by canals, but for well 
lands they do nse it and there is enough of it in the whole 
district. Besides the manure of cattle, the roots of indigo 
plant are greatly used for manure aud are very useful for 
cultivation of other crops. 

( 4 ) The soil is good throughout the district with the 
exception of a strip of laud which commences from the 
south-west corner of the district in the Shujabad tahsil 
and traverses through Shujabad, Lodbran and Mailsi 
tahsils np to the Bar tract, but seme part of it is already 
irrigated in the two first named tahsils and grows only 
rice. This land has got reh and will improve by the silt 
of a perennial canal. 

(6) Uncertainty of the supply of water will certainly 
drive away the tenants to better canals, and its too late 
commencement will deprive the people from growing better 
crops, and if the water ceases to run earlier a good deal of 
the harvest will be returned as Kharaba causing loss both 
to the zeininfiar and the Government, hut if there is 
enough water in the river there will he no such obstacle. 


of construction. But if an old well out of use is repaired 
the exemption extends to ten years from the date on which 
it is brought into use again. In this district, though a 
nominal fixed revenue is imposed on wells, it is not recovered 
if the well was not used during the year, and the assessment 
is only recovered if it has irrigated some part of the crops 
attached to the well during the year. Practically the 
revenue on wells is rather fluctuating and are exempted from 
payment of wet revenue for the period of 10 and 20 yeara 
above stated, as a pafta is granted to them to that effect. 
Whenever a new well is constructed or an old one repaired, 
the Patwari of the village submits a report or sometimes 
the owner of the well himself applies for a protective lease 
and on enquiry through the Revenue Agency the protective 
lease is granted to such wells, which are then entered up in 
prescribed registers showing the date of commencement and 
the expiry of the period of protection. The existing 
provisions in case of wells are suffioieutly liberal. 

As for watercourses oonstructed at private expense, the 
following rules were lately sanctioned by Government for 
this district:— 

(1) If a new watercourse is made with the sanction 
of Government at private expense or by aid 
of a loan granted under Act XIX of 1888, 
and the length of the waterconrse from its 
head to the boundary of the land for the 
irrigation of which it is constructed is not 
less than half a mile, the irrigation done by 
that watercourse for the first two years is 
exempted from payment of canal advantage 
revenue. 


(6) There is no obstacle on account of lack of capital or 
of funds for more expensive oultivation of irrigated crops 
except in the Bur, where the Langrial and other tribes of 
a nomad kind inhabit the country, but they are rich enough 
in cattle and camels, and could easily get money whenever 
they requite it. At present they only grow crops from 
which they could easily pay revenue or which would glve 
them sufficient food for men and cattle, hut there will be 
no difficulty whatsoever in getting tenants for the lands 
which mostly belong to Government, 

(7) , 18) and (9) There is no obstacle on account of fear 
of enhanced rent or revenue, nor on account of uncertainty 
of tenure or defects of the Tenancy Law, nor for any other 
reason. 

4. The lands irrigated from wells constructed at the 
expense of private individuals with or without the aid of 
loan from Government are exempted from enhancement of 
revenue on account of the irrigation for 30 years from date 


(3) If a new out is made from the river at private 
expense or by aid of a loan granted under 
Act XIX of 1883, the land irrigated by it is, 
subject to the conditions laid down in rule 
I, exempt from payment of fluctuating sailab 
rates for a period of two years. 

(3) For an old watercourse or an old cut which is 
brought into nse egain at private expense or 
by aid of a loan granted under Act XIX of 
1883 after being ont of nse for not less than 
ten yeHTs protection is accorded for one year on 
the conditions mentioned in Koles 1 and 2. 
The watercourses and wells are usually con¬ 
structed by owners only and in a few places 
near Mnltan by occupancy tenants. Where 
this is done by oocopancy tenants, there the 
rents are not liable to be enhanced for 10 or 
20 years on account of these improvements 
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made by tenants. As far tong kassis, extend¬ 
ing 6 miles and orer, are concerned, they 
should, I think, be exempted from payment of 
enhanced revenue for five years instead of 
two only. 

6. (1), (2), and (3) The loans under the Land Improve¬ 
ment Act are freely taken by the people in the Multan and 
Kabirwala tahsils, where there are new settlers on the 
Sidhnai Canal, but not in others. The reason why some 
people do not like to get advance from Government, hut 
have a resort to the money-lender is that in a district like 
Multan where there are inundation canals and the harvests 
uncertain, the zemindar can evade paying the Sahukar when 
he is unable to pay, whereas he cannot evade to pay a 
Government instalment which results in the attachment of 
his property and recovery of the amount by other coercive 
processes. Very few tahsildars are inclined to recommend 
a suspension or partial remission of the demand. I would 
not recommend the reduction of the rate of interest which 
is not much, nor does the zemindar care much for it as he 
is paying much more to the bania gladly nor oould I recom¬ 
mend the partial remission of interest. But I would 
recommend the more frequent suspension of the advance 
resulting in part remission if the harvest have failed 
continuously. 

(4) I would also recommend the partial or total remission 
of the advance in case of failure of the attempt to obtain 
water if the zemindar hag done his best and has also spent 
additional sum from his own pocket and is hard up. 

(5) The repayment of the advances granted in this 
district extend over a period of about 12 years, nothing 
being realized for the first four or five harvests. I would in 
most oases extend the period of repayment to 20 years, which 
is optional with the Deputy Commiseioner to do so under the 
rules, but officers usually allow ten years, as they think other¬ 
wise the interest would exceed one-third of the total advance ; 
but I think it should be left to the discretion of the zemindar 
whether he would pay it within 10 or 20 years, and the latter 
period should he allowed if there is sufficient seonrity for 
the repayment of the advance. But what is wanted is the 
leniency with which it should be realized when the 
zemindar is in difficulty, such as poor harvests, etc., so that 
he may not have to go to the money-lender, who usually 
oharges.him much more when he finds out that a process for 
recovery from the tahsil is out against the zemindar, 

(6) I do not think any grants-in-aid are necessary, 
provided the realizations are made with some leniency and 
care. 

6. The extension of irrigation certainly tends to injure the 
remaining cultivation by rain or pure wells by attracting 
the cultivators to irrigated tracts. I can quote the follow¬ 
ing instances connected with this district;— 

(1) When the Sidhnai Canal was constructed here 

in this district, a good many of the inhabit¬ 
ants of Bar and other tracts who were 
either tenants or proprietors of wells and 
barani lands left for the canal irrigated 
lands. So did most of the people whose lands 
were flooded by the rivers when the floods 
became less and uncertain. 

(2) And now since the Chenab Canal has been 

constructed and extended most of the people 
and tenants of the llavi ilaha and even of 
the Sidhnai Canal (which is an uncertain one) 
have deserted and left for the Jhang district 
where they act as tenants for others, and 
they sometimes return to their homes when 
there are floods in the river Eavi, which is 
perhaps oaoe in five years. But nearly half 
pf this tract is now to come under irrigation 
by the Oheimb Canal, as there is a proposal to 
extend it up to the banks of the river Eavi, 
which is usually dried up for about six or seven 
months in the year. As regards the other 
half as Well as the Bar tract, the matter seems 
hopeless until the projected new canal from 
the Sutlej is constructed, which the people 
pray that it might be done sooner. There is 
a strong desire evinced among the people of 
the district everywhere to have means of 
irrigation extended to it or increased, for the 
rainfall is very little to epe.>ik of and the 
cultivation merely depends on irrigation from 
canals or wells, but even the wells alone 
unaccompanied by canal water are Useless as 
there is no rain, and much of the land is to 


he taken up for fodder and saves very little 
for revenue and the zemindar’s own support; 
and the consequence is that, when there is no 
rain, the people of the Bar and other tracts 
desert for the banks of the rivers and return 
only when there is abundant rain when they 
work their wells, for then they have grass in 
the Bar for their cattle. 

Canals of intermittent flow, 

12. Under this head I include the— 

(1) Zemindars cuts or nal&s from the river Ravi 

which is called Sidhnai here owing to the 
straightness of the river and which gives the 
name to the series of canals dug up by Gov¬ 
ernment at its own expense. Government 
has constructed and thrown a dam across 
the l iver Eavi near the head Works of the 
Sidhnai Canal and some of its subsidiaries. 
The river is often dried up or is too low, and 
hence the dam is of great use in keeping the 
water (whatever there is in the river) going 
into the canal. As the river itself is un¬ 
certain, so the supply in the cuts from the 
river or zemindara n&lds is more uncertain, 
and even the dam coiistrncted by Govern¬ 
ment for their big canal is of no assistance 
to them, for the land which they irrigate 
mostly lies to the north of the river on 
higher ground. It is only during the time 
the ^ river is too high or in floods when the 
zemindara ndlas run, but they always cease 
when it is low, which is the case' in ten 
months out of twelve. The land being higher, 
it is not of much use to excavate these outs 
deeper, .for in that case the water would 
hardly teach their lands, and even if they 
do spend m'oney in doing so, the water may 
benefit only a few lands which lie at the tail 
of the outs which are very long. 

(2) The water is disbursed to the lands by means of 

watercourses dug up from the canals or' 
nalas at the expense of the owners, and the 
distribution of the water is In the hands of 
the owners jointly who irrigate their lands 
by turns and periods fixed by them according 
to the measure of their shsres and recorded 
in the Settlement Records. And if they 
supply water to others, who are n«t share¬ 
holders indhe ndla, then they realize half the 
proprietor s share of the produce as the price 
of the water for irrigation. This is called 
atthog in this part of the district. 

(3) The period for which the supply is maintained 

IS quite uncertain. It might bo for a day 
or for a month or may not run at all, and 
depends merely on the duration of floods. 

(a) In an year of abundant rainfall and floods it 
may run for three or four months ; 

(i) in an year of scanty rainfall or little floods 
for a week only ; 

(c) in ail year of drought they never run at all 
and the people leave for better places, 
taking with them their families and 
cattle, and the whole tract in such oases, 
though lying on the baulcs of the river at 
a beautiful spot, is desolate altogether. 

Inundation canals. 

Under this head I also include the Sidhnai Canal, which 
was dug up by Government in 1886-86 and which was 
considered to be perennial, but as the river Kavi from which 
it derives its water is dried up in a greater part of the year, 
it is not better than the other inundation canals, if not 
worse than them. The canal sometimes runs usually from 
April to October, but in a year of drought when there is 
no rain in the upper districts, which have a prior claim to 
irrigation from the river, the canal does not run till June, 
and sometimes till July when the time for sowing the 
more valuable and useful crops has expired. The water¬ 
courses are cleared of silt by the zemindars under the 
supervision of Government officials, and the distribution of 
water is in the hands of Government. The supply of water 
is quite uncertain as the river can dry up at any time, and 
the cultivators are greatly disheartened and have very often 
to leave for the Cheoab Canal Colony. There is a conSoli- 
dated rate of revenue classifled according to cirops and 
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inolndes both oooupier’s and water advantage revenue or 
owner’s rate. The irrigation could be classed as of inter¬ 
mittent flow, but I have shown it under inundation canals, 
as unless there is sufficient water in. the Eavi, the caaal is 
dried up during a greater part of the jear, and 1 have seen 
it running for three or four months only during years of 
drought. 

IS. The irrigation increases the value of the produce of 
land— 

(1) to double by rendering it possible to cultivate 
two harvests instead of one if the land ia 
manured, otherwise to one and-a-balf only ; 

(3) to one aud-a-half by substitution of more for 
less valuable crops or varieties ; 

(3) and by increasing the yield- 
tee) to one and-a-half in a year of ample rainfall ; 
(i) to one and a quarter in a year of scanty rain¬ 
fall; 

(c) to one and-a-half in a year of drought, for 
then the prices are usually higher. 

14. The value of irrigation is diminished by‘— 

(1) the too late commencement of canals to |ths. 

[h) to fths or even fths by the too early cessation 
of supply. 

15. In the Multan district irrigation from canals is 
ordinarily supplemented by irrigation from wells to the 
same land in the rabi harvests, for the canals throughout 
the district inclusive of Sidhnai cease to run in October 
at the latest and laud is only prepared with canal water 
for that harve.st, but unless there is ample and coutiuuous 
rainfall in the cold weather or wells are regularly worked 
up to March and sometimes up to beginning of April, 
the crops would not mature. The wells are usually not 
wo(ked in the khavif where there is canal water except when 
a canal has ceased to flow from some oause_ in the middle 
of hot weather when the zemindar is obliged to work the 
well and try to save some of the crops wJiioh are often 
lost on account of the loss of'irrigation from canals. 

16. lu the Multan district the cultivation and maturity 
of iftrops mainly depend on irrigation either from wells or 
frdm canals (more especially from the latter); and perhaps 
oiiise in five or sis years there is sufficient rain in the Bar 
tract (solely dependent on rain), where any ciops are 
gitown. In the third settlement just concluded the whole 
on the revenue, with the eioeption of small fixed sum 
oM each well, has been allotted and given credit to the 
danal Department. Properly speaking, there is no barani 
c|iiltivation with which to compare the rate of produce and 
land out the net increase in the value of the produce due 
to irrigation as there is nothing without it. If the rains 
are ample, sesamum and bajia and Jawar charri are 
sown in' kharif and only wheat or some taiamira and 
turnips for fodder in rabi, but a greater part of the orop 
us often lost, and therefore I cannot take the produce of 
such lands into account, which may or may not give any¬ 
thing in a district with scanty rainfall. Hence the 
increase in the total annual value of the produce per acre 
due to the irrigation is— 

(1) Rs. 15 on the average of a normal of years, and 

(2.) Rs. 20 in a year, of drought, for then the prices 
are usually higher, 

17. On the Sidhnai Canal there is a: consolidated rate 
of revenue including both water advantage revenue and 
water; rates, but on the other canals the water advantage 
rate is paid by proprietors and the water rates or occupier’s 
rate by tenants. Ill answerings this question I have 
separated approximately the water rate from water advan¬ 
tage revenue. Therefore the average annual rate paid per 
acre on account of irrigation— 

(1) by the cultivator or the owner of the land to 

the owner of the canal in the form of water 
rate is Rs. 2 j 

(2) by the cultivator to the owner of the land in 
the form of enhancement of rent is Rs. 5 ; 

(3) hy the owner of the land to Government in 
the form of enhancement of revenue, »'ater 
advantage rate, owner’s rate, etc., Re. 1-8-0. 

(4) by owners of canal to Government in the form 

of royalty 2 annas in the rupee out of canal 
advantage revenue realized from others who 
are not shareholders of the caual, the share¬ 
holders of the canal being assessed with revenue, 
etc., in the ordinary way separately. 


18. The private espenditure to bring the water to the 
field or to prepare the land for irrigation is generally 
incurred by the landlord in case of long watercourses 
exceeding quarter of a mile, but below that length ia done 
hy tenants who are allowed some concession in the rent for 
one or two years. The amount of expenditure depends on 
the length of the watercourse which is from quarter of a 
mile or less to about 13 or 13 miles in places and the 
owners have been allowed some deduction on this account 
in the fixed revenue. If the watercourse is cleared of 
silt and is long enough, the rate of rent taken by the owner 
from his tenaTuts is half of the prodnoe or even more, but 
when it is not long or when long ard is done by tenants, 
then the rate of rent is one-third of the produce. Tim silt 
clearance charges of long kassls come to about HI per acre 
of irrigated area whether incurred by proprietnrs or 
tenants, and whoever does it, has the benefit in the rate 
of rent as stated above. 

19. As the supply from ounala is only in the hot weather 
and as the holdings are larger, the people in this district 
cultivate their lands by rotation, i.e., only one harvest is 
usually taken from the laud, and in case they cultivate two 
harvests successively they leave it fallow for some time. 
Except near towns and near wells where ample manure 
ia used, both crops grow, but even there the crops are 
grown one year on one side and in the next year on the 
other side of the well. But in places near Multan, 
Kehror and Shiijabad towns where there is little land 
attached to sovne of the wells, for one harvest out of every 
four, some part of the land is left uncultivated, though 
highly manured, so that sufficient rest is given to the 
land and hence there is no deterioration of any sort in the 
soil from irrigation, water-logging, etc. In places where 
there is salt efflorescence, it is rather decreasing by the 
silt that is brought in by the irrigation. My experience 
of the results of draining irrigated land is that it is very 
useful and essentially necessary. 

20. The canals were _ maintained by means of ohher or 
statute labour by oooupiers or tenants in the whole of the 
district except on the Sidhnai Canal, where from the com¬ 
mencement Government has done the whole of it and had 
realized the cost of construction of watercourses or kaasie 
from the lessees of Government lands and other proprietors*. 
The silt clearance of kassis or watercourses (and not the 
rajbahas or canals) is done by the proprietors, who also pay 
the water rate or occupier's rate which is included in the con¬ 
solidated rate taken by Govermnent from proprietors only, 
and here the rate of rent is half the gross produce. Of tlie 
other inundation canals there is still the same system on the 
Sutlej canals (i,e., the ehher system); but on the canal from 
the river Ohenab since the introdnotion of the third settle¬ 
ment Qovernmenthasoharged the tenants with occupier’s rate 
classified according to the different crops, and has abolished 
the ehher system by undertaking to do everything con¬ 
nected with the canals; but the long and small watercourses 
ate still done by the people (proprietors and tenants as the 
case may be), the annual cost of silt clearance of the canals 
comes to Re. 1 per acre irrigated, which is in addition to 
tiie silt clearance of watercourses, which also costs about 
Re. 1 per acre of irrigated land. On the Chenab Canals the 
occupier’s rate conies to about Es. 2 per acre of irrigated, 
laud. The ooenpier’s rates are to be introduced also on 
the Sutlej canals from next year, and the ohher system will 
then be altogether done away with in, the whole of the 
district. No further legislation is in my opinion required. 

21. There were two big canals constructed by private 
persons in this district, in addition to small cuts from tlie 
Ravi river, i.e., the Hajiwah and GhulamWah canals, both 
of which lie in the Mailsi tahsil which adjoins the Mont¬ 
gomery district. Owing to dispute between the proprietors 
on the Hajiwah Canal and difficulty caused to other irriga¬ 
tors, the eanal was taken over by Government under its own 
management. The original proprietors here are charged 
only silt clearance rate and their land revenue is fixed, hnt 
the other irrigators pay water rates and water advantage 
rate just like what it is' on the other; canals. But on the 
Ghnlamwah Canal, owned by GHolam Mnhomed Khan 
Donla'ana of Luddan there has been no such difficulty and 
the owners still manage the distribution of water and 
realization of the water rates out of which a fixed sum of 
Es. 600 per annum is paid to Government as royalty. 
The proprietor pays oanal advantage revenue and the other 
irrigators pay canal advantage revenue as wMl as water-rates 
(the latter to the owner of the canal). 

23, I am not in favour of the construction by private 
persons of further canals, as there is no unity among the 
people and sooner or later they are sure to fall out and 
cause much inconvenience to the irrigators, which; will lead 
to the interference by Government or taking over the canal 
under its own management. 
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34. The average depth of permanent wells in the different assessment eiroles is as follows:— 
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(2) The supply is from percolation and they are not liable 
to fail or become too saline except in a few villages on the 
boundary of Shujabadand Lodhran tahsils, where they are 
already saline. There is a strip of land above naentioned 
about 4 or 6 miles in width where such wells exist in reh 
lands. 


((t) and (b) In an ordinary year or even in a year 
of drought the supply is not diminished, but if a 
canal is dug up or ceases to flow in the vicinity, 
a change in the depth of wells usually occurs. 

(3) The average cost of construction of the wells in 
different circles inolnsive of wheels and other gear is as 
follows:— 
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(4) The averse duration of a well Is about 40 years. 

( 6 ) The water is usually raised by means of Persian 
wheels, which last for 8 or 10 years generally. 

( 6 ) The average area attached to, and commanded by, a 
well is about 50 acres. 

( 7 ) The average area irrigated by a well in any one year 
where there are also canals is 25 acres and near town of 
Multan it Is about 20 acres, for the cultivation is dense and 
there are no fallows. 

In the Sidhnai Canal tract also the area irrigated by a 
well aided by canals in a year is about 25 to 30 acres. 
But in all tracts where there ate only wells and are not 
aided by canals, the ares irrigated by a well comes to about 
10 or 12 acres, and if there is ample rain, then about 20 
acres are prepared with rain and cultivated and matured 
with well water. 

36. (1) The irrigation increases’ the value of the produce 
by rendering it possible to cultivate in both harvests to 
about I 3 or,lJ where manure is used ; 

( 2 ) and to about double by substitution of more for less 
valnable oropsjiOr varieties in lands near towns and to If in 
other places; 

( 3 ) by increasing the yield— 

(tf) in a year of ample rainfall to 1 ^; 

( 6 ) in a year of scanty rainfall to If; 

( 0 ) In a year of drought no increase is expected, as 
more land is taken up for fodder. 

36. An approximate estimate of the increase in the total 
annual value of the produce per acre due to irrigation is— 

(a) In year of ample rainfall Es. 10 per acre. 

(4) Do. scanty „ „ 8 „ 

(e) Do. drought „ „ 6 „ 

37 . Approximately the average annual rate per sore on 
account of irrigation paid — 

(os) by the cultivator to the owner in the shape of 
enhanoemeut of rent comes to Rs. 2-8; 


(6) by the owner to Government in the shape df 
enhauoement of revenue, Ee. 1-4. 

These rates are paid on the area actually irrigated by 
Questions 30 and 37. fells during the year. This replf 
. Js with reference to the wboui 

district, but near Multan the income comes to Bs. 15 p^ 
acre, and the tenant pays Es. 3-12 to owner, who pays' 
about Be. 1-8 as revenue per acre. 

38. (1) No serious difficulty is encountered in this 
district in the selection of a spot in which supply of water 
will be obtained ; 

(2) nor in the actual construction of the well. 

No assistance has ever been offered by Government or 
local bodies in the shape of expert advice, trial borings, the 
use of boring tools or otherwise, nor do I think in this part 
of the country Government should give any such assist¬ 
ance, as _ the people very well know the spots where they 
should dig wells. There are many people who are expert 
and usually select better spots for others where they could 
find suitable sites with good water. 

39. I am not in favour of the construction by Govern¬ 
ment of wells in land which is private property. The rules 
about the grant of takavi are quite sufficient in the way of 
aid in money to the zemindar for the constrnotion of wells 
and other such works. The people do it cheaper and Govern¬ 
ment will only waste more money in their construction 
through contractors and others. 

40. Temporary wells are not commonly used in this district 
except in the riverain lands on the banks of the river 
Chenab. They are not a great protection against drought, 
though thw improve the produce of the crops in the rabi 
harvest. These are called kharoras and in case of a year of 
scanty rainfall the people dig them up if their lands are 
not already silted by the floods in the river. No special 
encouragement is necessary, as the people know their bnsi- 
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fl7) Mb, Isa Chaean CHASD-a Lal, Extra Assistant Commissioner, Pazilka. 

I. 


A. — General. 

1. These answers relate to the Pazilka Snb-dirieion of 
the Fei'ozepnr district which includes the Fazilka and 
Muktsar tahsils. I have been in charge thereof for 
nearly two years. 

2. The average monthly rainfall for the last ten years 
is as follows:—' 


Month, 



Fazilka. 

Muktsar. 

January 


• 

. *84 

•96 

February 


« 

. -75 

.87 

March 



. -17 

•2 

April 



. '15 

•05 

May . 


« 

. -49 

•38 

Juno 


• 

. 1-13 

1-43 

July ■ 



, 2'S9 

2'90 

August . 


ft 

. 2-33 

3'35 

September 


ft 

. -85 

1-89 

October 


ft 

. *08 

•12 

November 


f 

. '02 

mi 

December 


« 

. *13 

•19 


Total 

. 9-63 

12-33 


is stopped, all the available raonev being needed for loans for Mr. Isa 
pnrchase of seed and bullocks. I am strongly of opinion (Jharan 
that loans, under the Land Improvement Act, should be Chanda Lal. 

freely given in famine years also, as it is then that people - 

feel the need of extending irrigation. I do not think any 
reduction of the rate of interest is needed. The Zemindar 
is accustomed to paying much higher rates. The period 
of repayment is also sufficient in cases of ordinary loans 
for wells not exceeding Bs, 400. The payment of Ks. 20 
per annum pins interest on an average is not too heavy 
in average years. In had years, if the instalments are 
remitted, it would tend to relieve the people and encourage 
taking loans. I would also recommend total remission in 
oases of failure to obtain water, or when the water is found 
to be too saline for use. Grants-in-aid would come in handy 
where a man’s capital has been exhaustsd before completion 
of the work. 

In the Ferozepur district the extension of irrigation does 
not tend to injure the remaining cultivation. The cultiva¬ 
tion in the dry tracts is mostly by landlords themselves 
and even among tenants there is a large demand for land. 

There Is a very strong desire among the people of the 
nnirrigated villages for extension of canal irrigation to 
their lands. 


3. There is no obstacle to the extension of irrigation 
from sparsity of population or insufficient supply of cattle 
or manure, etc. 

The unsuitability of soil is a great obstacle. The tract 
under notice consists of three main divisions, i.e., (the Rohi 
uplands), the Hithar (the tract along the Sutlej river) and 
the Uttar or intermediate tract. 

The Rohi is commanded by the Sirhind Canal; the Hithar 
is served by Colonel Grey’s inundation canals, or is subject 
to river floods and almost all the well irigation is con¬ 
fined to the same tract, because the water is not too far 
firom the surface and is not too saline. In both the Rohi 
iand Hithar Circles there are some villages without any irri¬ 
gation or with nominal irrigation only. In the former 
fcirole this is due to either the soil being too sandy, or too 
high for the canal level or to the village being at the tail 
end and so no water reaching it. 

In the Hithar Circle this is chiefly due to the cultivators 
belonging to indolent classes who are devoid of all energy 
and enterprise. Well irrigation is practicable in all the 
villages of this tract and, lovely crops are grown by Arains 
and the hard-working Mahtams or Daggers. 

The Uttar or intermediate traet is almost wholly dry. 
Well irrigation is not possible as the watef'is too far from 
the surface and in the majority of oases bitter. In years 
of abort rainfall the people have great trouble about drink¬ 
ing water for themselves and their cattle. 

The country is very sandy, and there are sandhills all 
over, regular ridges in places. The extension of canal 
irrigation which is the only kind of irrigation possible 
becomes a difficult problem. As this tract is very insecure, 
the people would do and pay anything to get canal water. 

The nneertainty of the supply of water in the river is 
also a great obstacle to the extension of canal irrigation. 

I do not think that the fear of enhanced assessment is 
so much of an obstacle here as in the Montgomery district. 

4, Land irrigated from works constructed by private 
eapital is generally exempted from enbaneement of assess¬ 
ment for Wenty years. At a reassessment leases are given 
by the Settlement Officer, remitting the wet assessment for 
twenty years from the date on which the work began to be 
used. 

I have not come across any irrigation work constructed 
by a tenant. 

In the case of ordinary wells in this district I think this 
period of exemption is sufficient. In cases of works in¬ 
volving a eonsiderable outlay the exemption might be 
extended, the period depending on the outlay. 

6. I do not think that loans under the Land Improvement 
Act are very freely taken by the people. This is chiefly owing 
to the lack of energy and enterprise among them. I refer to 
loans for sinking of wells only, as no other Irrigation 
works are within the competence of the agriculturists. 

In famine years, people apply ^for these loans much 
more than in ordinary years, but the giving out of takavi 
6 Punjab 


B. —Canals of continuous ; 

7. On the Sirhind Canal there is not much double crop¬ 
ping, neither much growing of valuable crops. Sugarcane 
cotton, rice, etc., are very rare, and the principal cana 
irrigated crops are much the same as the rain crops. 

This is due to the soil being too sandy and the Sutle 
water having hardly any fertilising silt. 

In a year of ample rainfall, I doubt if the yield oa 
canal irrigated land is better than that on dry land. Very 
often the reverse is the case. This is chiefly due to the 
nature of the soil and also to the fact that the barani lauds 
get rest now and then. 

In a year of scanty rainfall the yield is very much in¬ 
creased by the canal irrigation. Double or even treble is 
not an excessive estimate. 

In a year of drought there is no yield on dry lands, hut 
at the same time I have observed very poor crops on the 
canal irrigated land, the amount of water in the cana 
being quite insufficient to give the necessary number of 
waterings, still there is a good deal of fodder for cattle and 
food for man. 

8. Roughly I think the average increase in the total 
annual value of the produce due to the Sirhind Canal 
irrigation is about double and may extend to even fourfold 
in villages which get a good supply of water. 

In a year of drought no comparison is possible, there 
being no dry crops. 

9. (1) The occupier of the land pays on an average about 
Rs. 3-4 per acre to the Government as water rate. 

(2) The cultivator pays to the owner in kind at rates 
which in no ease exceed the dry rates. The prevailing 
rate is ona-fouvth, the tenant paying the water rate as 
well. At a rough estimate 1 would say the tenant pays 
the owner about Ks. 3 per .acre on the area of matured 
crops for canal irrigated land. 

(3) At present no canal advantage or any other enhance¬ 
ment of revenue is taken by Government from owners. 

10. The village water-conrses are maintained and cleared 
by the owners. The expense on a perennial canal is not 
much. The small channels for irrigation of fields ate 
maintained and cleared each harvest by the tenants. 

The little labour involved is recouped from the harvest 
couoerned, 

11. There is no over irrigation or water-logging on the 
Sirhind Canal. The nature of the soil is opposed to this. 

I have not observed any deterioration of the soil, in fact 
the loose sand has been hardened and improved by the 
canal irrigation which is only about 15 years old now. 

C. — Canals of intermittent flou;. 

12. The answer to this question is the same as given for 
the Montgomery district. 

13. The soil of the riverain tract being a rich loam 
double cropping is general. Rice is always followed by 
gram ; maize and ohani are often followed by wheat or 
wheat and gram, 
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Mr. laa Valuable crops are largely grown, sugarcane, rice, cotton, 
Ckaran tobacco, vegetables, etc., are grown in almost every village. 
h anAu LaU these facts increase the value of tbe produce of 

land considerably, say about four times. 

(3) In a year of a'mple rainfall the yield on canal irri¬ 
gated land is not more than on dry lands. Water-logging 
and esoessive moisture injure the crops. In years of scanty 
rainfall and drought the yield is much more if tbe canals 
give a supply of water in September. 

Id. The answer to this question is the same as in the 
case of the Montgomery district. 

15. Well irrigation in this tract is only possible in the 
area commanded by the inundation canals and renders 
canal irrigation more secure in years of scanty rainfall. 
In years of drought where there are no wells, the canals do 
nothing. 

1 consider it essential to increase the number of wells 
and thus render the tract quite secure. 

16. On the average of a normal term of years I think 
the increase in the total annual value of the produce due 
to this irrigation is about double, or say about Rs. 16 per 
acre as compared with Rs. 8 per acre on dry land. 

In a year of drought no comparison is possible. There 
is no produce on dry land, and there may be none on the 
canal irrigated land as was the case in 1899-1900. 

17 (1) The average rate paid by the occupiers to the 
Canal Department is about one rupee per acre. 

(2) The cultivator pays the owner in kind, the enhance¬ 
ment due to the irrigation being roughly estimated at Rs. 2 
per acre. 

(3) In the Mnktsar tahsil the Government takes canal 
advantage revenue at fourteen annas per acre on superior 
crops and seveu aunas on inferior crops, or an average of 
about ten annas per acre. 

These rates are all paid on areas of matured crops. 

18. The village water-courses taking from the canals are 
maintained and constructed by the owners. The small 
channels for irrigating fields are constructed and main¬ 
tained by the tenants. The former cost a good deal, but I 
cannot give the figures. The latter only require soma 
manual labour, and this is considered as an ordinary require¬ 
ment of agriculture. 

19. The Arains are the agriculturists who believe in 
manuring fields. The others only maunre the fields close 
to wells or near village sites. The inundation canals con¬ 
tain some silt in tbe water and manuring is not absolutely 
necessary unless two crops are taken. I think double 
cropping should be discouraged by putting penal rates on 
tbe second crop. 

There is a good deal of water-losrging and too profuse 
irrigation. The beads of the village water-courses are 
kachcha and open, and so the supply of water cannot be 
regulated. Low-lying villages get flooded and the higher 
ones suffer from a scanty supply. In my opinion much 
more control on the water is needed. All water-courses 
should have masonary heads with regulators and every 
effort should be made to prevent over-irrigation on the one 
hand and deficient irrigation on tbe other. Over-irrigation 
naturally makes the climate unhealthy. 

20. I cannot answer this anestion. 

21. All the inundation canals of the Ferozepur district 
are private canals, owned by the Zemindars, hut were con¬ 
structed by Colonel Grey as Deputy Commissioner and have 
always been managed by the Canal Department officered by 
Government servants whose services are transferred ; under 
these circumstances no troubles incident to ownership by 
private persons have arisen. 

22. I am not in favour of private persons constructing 
canals. As stated with regard to the Montgomery district, 

I think District Boards should construct and manage dis¬ 
trict canals. 

E. — Wells, 

34. The riverain tract or Hithar Circle is tbe only one in 
which irrigation from wells is practicable. 

The average depth to the surface of the water is abont 24 
feet. 

The supply is from springe. The average cost of con¬ 
struction is about Es. 200. 

The average duration is about thirty years. 

"Water is invariably raised by Persian wheels. 


The area attached to a well varies considerably and 
depends on the land owned by tbe owner of the well. The 
area commanded by a well varies similarly but 40 to 50 
acres can be commanded and about 2S acres irrigated in 
one year. 

35. Well irrigation increases the value of the produce of 
land considerably both on account double cropping and 
substitution of valuable crops for poorer ones. The yield is 
also increased in years of ample and scanty rainfall and 
drought as well. 

36. If the average outturn of dry lands he assumed at 
about Ra, 6 per acre, that of well irrigated land may be 
taken at Es. 2C per acre on the average of a normal term 
of years, and about Es. SO per acre In years of drought, but 
in the latter case tbe area of crops is much reduced. 

37. Cash rents do not exist. The tenants pay the owners 
in kind and the rate is lower than those on canal irrigated 
or unirrigated lands and in addition no fodder is given. 
Roughly speaking tlie tenant pays the owner about Rs. 2 
per acre in the shape of enhancement of rent. 

The owner pays the Government about 12 annas per acre 
in the shape of enhancement of revenue. 

Tlie rent is paid on area of matured crops and the 
reveiine on average well irrigated area. 

38. I have not observed any difficulties being encoun¬ 
tered in the selection of a spot or in oonstruotion of a well. 
No advice or assistance is rendered by Government or local 
bodies. The latter should assist where necessary. 

39. On the whole, I am not in favour of Government 
constructing wells in private lands. Where the agricul¬ 
turists are hardw'orking and believe in working wells, 
loans on favourable terms, low assessments and remissions 
where necessary _ are sufficient. Where the onItivariirs are 
indolent and avoid well cultivation it would be throwing 
away money presenting them with wells. 

II. 

40. Same answer as I have given about the Montgomery 
district. 

(1) The following answers refer to the Montgomery dis¬ 
trict, where I was Assistant to the Settlement Officer for 
seven and-a-quarter years 

(2) I cannot give the average monthly rainfall, but the 
annual average is about 8 inches. 

(8) The only obstacles to the extension of irrigation from 
inundation canals are 

(o) tbe want of water in the Ravi river ; 

(5) shortness of water-supply in the Sutlej river ; 

(c) want of enterprise in the people ; 

(cf) lack of interest in the officers and the great 
trouble and delay experienced in getting pro¬ 
posals sanctioned. 

As regards well-irrigation the chief obstacles to its exten- 
tion are— 

(a) The labour and expense of well cultivation. 

(5) The very high assessment as compared with dry 
assessment, generally put on wells. 

(c) Lack of tenants for wells. 

(d) The preoariousness of tbe rainfall as unaided 

wells in years of drought can just supply 
food for the well cattle. 

In the above answer by well irrigation I mean pure un¬ 
aided well cultivation. Where wells are sunk in canal irri¬ 
gated or river flooded tracts, they do very well in every way. 

4. Land irrigated from works constructed by private 
capital is generally exempted from enhancement of assess, 
ment for twenty years. At the time of a re-assessment, 
leases are granted to persons who have sunk wells remitting 
the wet part of the assessment for 20 years from the time 
the well was brought into use. 

I have not come across any well constructed by a tenant 
ordinarily, I consider this period of 20 years sufficient. In 
cases where the outlay is very considerable, this period 
might be extended to 30 years. 

6. Loans under the Land Improvement Act are not as 
freely taken by the people as they should be. This is 
chiefly due to the cumbersome procedure which involves 
the application passing through the hands of so many petty 
officials, and partly to the fear that the instalments will be 
exacted even when the debtor cannot pay. Ordinarily I 
think the rate of interest lis low enough and is not felt as a 
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burden. I would freely suspend or even remit instalments 
when adverse seasons or other calamities cripple the 
resources. 

I think it will make these loans more popular if the 
Government ffenerously remits the whole amount in cases 
where the well fails or comes out saline and therefore unfit 
for use. 


16. On an average of a normal term of years, I should M‘'. Ifit 
say the increase in the annual value of the produce caused Cha>'an 
by irrigation from an inundation canal only unaided by CJiandu Lai. 

wells is about double. In a year of drought it is nil, except - 

some straw for cattle. 

17. I cannot give these figures as I do not remember 
them. 


The people who apply for loans from Government are 
those who have no money of their own and repayments are 
made out of the income derived from the well so sunk. If 
this is a failure, repayment can only bo made by mortgag¬ 
ing or selling the land. 

In ordinary cases the 20 years’ period for repayment is 
sufficient. In cases of very large amounts this might be 
extended to 30 years. 

Grants-in-aid would come in handy in cases where a man 
starts with enough capital, but where the costs exceed the 
estinaate and the capital in hand. 

6. In tracts (like Montgomery) where the owners have 
more land than they can manage, and there is scarcity of 
tenants, extension of canal irrigation attracts the culti¬ 
vators who desert wells and dry lauds. 

The recent colonisation on the Ohenab Canal caused the 
desertion by tenants of wells and dry cultivation along the 
Bavi, necessitating a revision of the assessment and exten¬ 
sion of fluctuating assessment. 

The people all over pray for canals. In Montgomery 
they were most anxious for new inundation canals, showed 
me places whence the canals should be taken out and the 
tracts they would command. 

B. •“Canals of continuous flow. 

There are no perennial canals in the Montgomery 
districts. 

C. “Camh of intermittent flow. 

12. The inundation canals in the Montgomery district 
are taken out from the Sutlej and Ravi rivers. The former 
are managed by the Public Works Department, the latter 
by the District Board. All have hachcha heads, and the 
water comes in when the rivers rise about the end of April. 

(2) The water is distributed to the land by means of 
village water-courses which are generally taken out from the 
canal a long distance off. In the village itself there 
are small channels taking out.of the water-course and 
reaching all the fields. 

(3) In a year of ample rainfall the canals flow from the 
end of April to the end of September ; in a year of scanty 
rainfall for about four months, from June to September j in 
a year of drought from six weeks to two mouths in J uly 
and August. 

13. In Montgomery there is hardly any dry cultivation. 

There is a good deal of double cropping on canal irrigated 

lands. Rice is always followed by grain. Where wells 
aid the canals, wheat follows maize. Cotton is grown 
extensively on account of the canal irrigation and is a 
valuable crop, and would be non-existent but for the 
canals. Wells, however, render valuable aid. If the water 
in the canals is later than loth May, cotton sowings ate 
carried on with well irrigation. 

I doubt if canal irrigation increases the yield in a year 
of ample rainfall, lo such years I have often found dry 
cultivation to be superior to canal irrigated cultivation in 
the matter of yield. 

lu a year of scanty rainfall the yield of dry crops is 
very poor, and that on canals very good. Roughly the latter 
may be lour times the former. 

In a year of drought, there is no yield on dry lands. 
That on canals generally ends in straw for the cattle, and 
perhaps some grain, but very.little, unless aided by wells. 

14. The value of irrigation is diminished about one-third 
by too late commencement, as this only means no sowings 
of the early crops like cotton. 

Too early cessation is fatal and all the value is lost, as 
all the autumn crops perish and uo spring crops can be 
sown. 

16. The irrigation from inundation canals is largely 
supplemented by wells, and I consider this necessary for 
years of scanty rainfall and drought. 1 would call a 'tract 
served by inundation canals secure only if it has a 
sufficient number of wells. 

5 Punjab 


18. No expenditure is incurred in bringing the water 
to the fields from the village water-course or in preparing 
the fields for irrigation. 

The tenants always clear the distributing channels and 
prepare the fields. This is done each season and is con¬ 
sidered one of the ordinary requirements of agriculture. 
The tenant is reoonped from the crop. The village water¬ 
course is dug aud cleared each season at the expense of the 
landlord. The expense varies with the length of the 
water-course. 

19. _ The people do not generally use manure, except in 
the fields adjoining the villages where the most valuable 
crops are grown. 

The supply of water is not regulated. Water-courses with 
hackcha heads cannot be regulated, and too profuse irriga¬ 
tion results. 

The lands on the older canals like the Khanwah aud 
Upper Sohag have deteriorated and crops are poor. 

I would regulate the water-supply by insisting on 
masonry heads for all water-conrses and double cropping 
should be discouraged unless manuring is resorted to. In 
fields not manured, double crops should pay penal rates. 
I have no experience of draining irrigated land. 

20. I cannot answer this question. 

21. There is one canal constructed by a private individual, 
viz., the Mehudi Khan Canal. So far as I am aware no 
trouble has arisen about realisation of water rates, as the 
owners of the canal would stop giving water to villages 
which did not pay np. 

There were frequent complaints about supply of water 
to other villages through which the canal passes. The 
owners of the canal of course took as much water as they 
needed for their land and only the surplus was given to the 
remaining villages, 

It has been recommended that after the lapse of the 
twenty years' contract the Government should take over 
the canal, so as to enlarge its scope and provide more 
water for the other villages. 

22. I am not in favour of construction of canals by 
private persons. They seldom can be without official 
assistance. Acquiring land in other villages, regulating 
rights, distribution of water and levy of rates, etc., cannot 
be managed by private persons. The District Boards, in 
my opinion, should attend to this matter. Construction of 
short canals or irrigation channels is a very legitimate 
undertaking for these bodies, and they represent the agri¬ 
cultural body of the district and the revenue officers; 
and would be able to manage and control district canals. 

D, — Tanhs. 

There are none in the Montgomery district. 

E. —Wells. 

34. (1) The depth of permanent wells in the Eavi and 
Sutlej valleys varies from about 20 to 40 feet, as far as 
I can remember. Ou the uplands (watersheds) it varies 
from 60 to 80 feet. 

(2) The supply of water is from springs, and I have not 
known it to fail quite or become saline in the severest 
drought. 

(3) The average cost of construction in the valleys is 
about Bs. 300 and in tbe uplands about Es. 1,000, " The 
upland wells are chiefly used for drinking. 

(4) A Well made well would last more than 40 years; 
average duration about 85 or 40 years. 

(5) Tbe water is raised by Persian wheels. 

(6) The average area attached to a well is about 60 
acres. 

(7) The average area irrigated in any one year is about 
20 acres. 

85. (1) On wells double cropping needs manure aud 
about 8 acres are on an average double cropped and 
manured; valuable crops like onions, tobacco, melons, etc,, 
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Mr Isa grown as the extra crop. This raise# the valne of 

Charan produce considerably, but a good deal depends on the 

Chandu Lai ®'**’*’ cultivators, Araiiis, Mahtams, Jats, etc., make 
‘ well irrigation very paying and grow augareane also, 
Waltus, Kharals, Joyas and the like do not like hard work, 
and BO do tiot make much nut of their wells. 

(2) Well irrigation results in the substitution of valuable 
crops like sugarcane, cotton, wheat, vegetables, etc. The 
poorer crops are not sown on wells, except for fodder in 
years of drought. 

(3) Tlie yield is always improved hy well irrigation. 
In a year of ample rainfall about ,50 per oent., in a year of 
scanty rainfall about treble and in a year of drought the 
fodder for the cattle and grain for the men keep matters 
going whore in dry lands there is nothing and people 
migrate. 

36. Roughly speaking the increase in the annual prodnoe 
due to well irrigation is about three times, but the net 
profits could not be more than double as the expenses of 
keeping a well going are heavy. 

In a year of drought there can be no comparison as dry 
lands produce nothing. 

37. The cultivator pays a share of tlie produce to the 
owner and this share is always loss than that paid on dry 
or canal irrigated lands and no straw is given to the owner 
from well Irrigated land. 

(2) The owner pays to Government on an average twelve 
annas per acre a-s euhanoement of revenue. Tlie ordinary 
dry rate being about 8 annas per acre and the average rate 
on well irrigation abont Rs. l-d pet acre. 

These rates are paid on the average area of crops matured. 

38. As far as I am aware no diffioulty has ever been 
experienced in getting a snpply of water. 


In some parts, however, there is a deep stratnrti of sand 
and a firm foundation ha.s not been found for resting the 
cylinder upon. One tract like this near Ataree gave a good 
deal of trouble and several wells sunk fell down in one or 
two years. 

No assistance has been given by Government or local 
bodies. In places like the above such assistance would be 
very valuable and welcome. The District Roavds could 
assist in this matter. 

39. In the Montgomery district I cannot recommend 
construction of wells by Government, the people generally 
shirk cultivation on wells, and if sunk by Government 
they may not be used. This applies to the Kavi tahsils. 

In the Sutlej tahsils the people themselves have sunk 
some and would sink more if wells were assessed more 
lightly. 

In working out our nett assets wo only take Into acoonnt 
expenses which are recorded. There are other heavy 
expenses which are not taken into a‘count. For instance, 
repairs of well, renewal of wood work, takavi loans made 
by owners to tenants and never recovered are not taken into 
aoeonnt. The large araonnt of wheat and other crops 
which are ent green as fodder and used for the cattle are 
also not fully allowed for. The result is that on an average 
of years the landlord derives less profits than we assume, 
and so the assessments on wells are higher than thev should 
bo in dry districts like Montgomery. 

40. Temporary wells can only be used near the rivers 
where water is not far from the surface. I observed a 
great many sunk in such tracts whenever the river floods 
failed. They are a great protection against drought and 
the only encouragement needed is not to assess them higher 
than at dry rates. In fact in times of famine no revenue 
at all should be demanded. 


(18) Shaikh Aziz-ud-diii, Revenue Extra 
A- — Oe.neraU 

Shfiikh p. rptie answers refer to the Hoshiavpur district, where 
Asit'vd‘(lin> I am employed as Revenue Extra Assistant Commissioner, 
““ since last four years. 

2. The average rainfall in each mouth is as below :~ 

April.0'56 

May ••••.. 0'9o 


.r uly 

August • 
September 
October . 


November 
December 
J annary 
February 
March . 


Total . 84‘42 


Assistant Commissioner, Hoehiarpur District. 

In tahsil Dasuza the lands which are irrigated by drains 
constructed by Zemindars are assessed at larani rate. 

I think those is o tondoncj f^ut the lands lying at.the foot of 
to ({rant exemption fro® the hills in tahsil Hoshlurunr 
tt“re“'w^rir bS Ohhamb lands in tahsil 

harolicen ucidei'talten. The irrigated by Tneans of 

cxoraptlon shpuM extenil to drains or *' huls " are assessed at 
all works, but tho failure Is 4< _l: i, ■ . r , 

more on the part of ibe pBifa, which IS equivalent 

offloers assessing than iu the to the lands irrigated hy wells. 

A AirnaasoB ^ “P'nion that twenty years’ 

‘uf enhancement of 

m iSndJanuar,m 9 . havo been 

allowed in snob cases just as in 
the case of lauds irrigated by wells. 


(4) Yes, but there is one defect that the Kandi and 
hill lands, owing to their unevenness are not suitable for 
irrigation and also the water in these tracts is found at such 
a depth that a well costs hundreds of rupees and still the 
purpose of irrigation is not attained. The plain tracts are 
generally sandy and subject to oho action. Experience 
shows that sandy land# are not suitable for irrigation. 

(5) 'I 

( 6 ) 

(7) ^No. 

(8) I 

W J 

4. Such lauds are exempted for twenty years. 


There is, 1 think, a defect \ 
in tho law as fo oompeiisation J Tenants, who sink wells in their 
to be paid by laDolord to I t \ i a 

occupancy tenanta, but it ifi > sre not lifible to pay 

111 favour of tho tenant sink- 1 enhanced rent to the landlords 

iiigtbeweu, ^ ^ j until they arc compensated. 

i 

6. No, vide answer to question III (4). Wells serve 
There is very little demand their purposes only in the 8irwal 


for takavi In Hoshiarpqr. Circles where there are already 
Btrong^'TthiTrk'’thov'‘wouid number of wells. New 

oertaiiiij ask for Ukavl if It wells are being sank to some 
^^.“‘am Bqre‘?hey the expense of the 

would get it, if they asked Zemindars, and there are very few 
'*• who obtain loans from the Gov- 

IV d- 1 orument for this purpose. So far 

as this district is concerned, 1 cannot suggest any measures 
for the encouragement of these loans. 

( 1 ) ^ 


No remarks. 


T • , . ®’ »8 far as I think not, 

H^hta^pr ““ the people of this district are 

A. A, in no way against the extension 
or increase. 

13.—Canals of continuous flow, 

1 to 11. There is no such canal in this district. 

C,—Canals of intermittent flow. 

12. This has already been replied to by the Manager of 
Shah Nahr Canal in his evidence before the Commission at 
Lahore. 







MINUTES OF EVIDENCE. 


175 


13. (1) In the proportion of 2 to 3. 

(2) Ditto. 

(3) (a) Nil. 

(5) la the proportion of 2 to 3. 

(c) Ditto 1 to 2. 

14. Vide answer to No. 12. 

16. No. 

16. (1) In the proportion of 2 to 3. 

(3) Ditto 1 to 2. 

17. (1) Rupees 1-2-0 per ghumaoQ is paid as water rata 
hy the owner. 

(2) Rs. 3-4-0. 

(3) Es. 2-4-0. 

(4) Nothing. 

In each case the rate is paid on the area aotnally irri¬ 
gated and harvested during the year. 

Swell Ubour is considered 
part of the ordinary husbaii' 
dry of tbe tenant. 


■I 


18. Manual labour by the 
^ ^ J tenants without any security. 

19. No damage results to the people, but the soil is 
deteriorated from irrigation without manure. Too pro¬ 
fuse or t'lo frequent irrigation damages chiefly the low 
lands and the water-logging makes the land unculturahla. 

,20. Vide answer to No, 12. 

21. It is a private canal managed by the Government 
since 1890*91. For ^further particulars see evidence of the 
Manager taken before the Commission. 

23. Yes, by assisting private persons In obtaining land 
and in ease of demand by loans. 

Z).— Tanks, 

33 to 33. There is no such tank. 

M,— Wells, 

34- (1) Sirwal, 10 to 14 feet ,* Bakar and Jhingar, 16 
to 25 feet. 


(2) Generally from percolation. 

(а) Seldom liable to fail. 

(5) Do. do. but water-supply decreases. 

(3) In Sirwal from Es. 200 to Es. 300. 

In other circles Es. 300 to Es. 600. 

(4) Thirty to fifty years. 

(5) By means of Persian wheels and charsa. Charsa is 
much resorted to. 

\ (6) lu Sirwal 10 to 20 ghu- 
QuesHous evidently not fjeaons and in the rest of the circles 
un erstood. ^ ^ g ghumaons. 

' ■ M?) Nil. 

^(2) ^ proportion of 3 to 3. 

(3) (a) Less than barani, 

(б) In the proportion of 3 to 3. 

(c) Do. 1 to 3. 

36. (1) In the proportion of 2 to 3. 

2. Do. 1 to 2. 


Chain area is assessed 
that is, area commanded, not 
necessarily irrigated : but | 
chalii rate takes into eon- I 
sideration the fact, ihat the ; 
whole is not irrigated year I 
by year. 

A. A. 


37. (1) Double of barani. 
(3) Nearly do. 


38. (1) Yes. 

(2) Yes. 

No assistance hag to my knowledge been offered either 
by the Government or by the local bodies in the shape of 
expert advice, trial borings, ete. 

39. No, I don't think the Zemindars would like the 
interfereuoo of Government in their private property. 

40. Yes, to a very large extent chiefly in years of 
drought: no enoonragement is needed as Zemindars .volun¬ 
tarily sink them. 


(19). Lala BishaMbeb Dital, Revenue Extra Assistant Commissioner, Dmballa. 
Wells, Amhalla District, 


This district is nsually described as submontane, and the 

t esoription is correct enough as regards the Rupar, Kharar, 
laraingarh and Jagadhri tahsils, which are all bounded by 
the Swalik range and in parts include a considerable area 
of hilly country. The soil in these tahsils is generally speak¬ 
ing good alluvial loam. The southern portion of the dig. 
triet, including a large part of Amhalla and some scattered 
blocks of villages in Kharar, Naraingarh, and Jagadhri is 
poorer in quality, and stiff clay soil is the rule there. 

The district may be divided into the following parts : — 
(1) The large area of true hilly country in tahail 
Naraingarh known as Morni situated well 
within the hilly range. 

(2) The long strip of hilly or broken ground laying in 
or under the Swalik range known in Rupar, 
Kharar and Naraingarh as Ghar and in Jaga¬ 
dhri as Kandi. 

(3) The large tracts of more or less level loam which is 
called Uhaya in Rupar, Seoti in Kharar, Narain¬ 
garh and Amhalla and Bangar in Jagadhri. 

(4) The riverain tracts lying along the Sutlej in 
Eupnr and called Bait and along the Jamna and 
the Sone rivers in Jagadhri and called Khadir 
Circles, 

(6) The large tracts of stiff clay soil known as Dakar 
in Kharar, Naraingarh and Amhalla, and as 
Dhair in Jagadhri. 

(6) The small Naili tract of Kharar comprising a clus¬ 
ter of villages irrigated from the Ghaggar. 

(7) The small tract called the Charsa Circle in which 
good masonry wells are common and highly 
profitable. 

(8) The large tract of the broken ground in the centre 
of the tahsil which is known as Darar Circle, 
Darar being the local name for land hopelessly 
cut up by deep ravines. 


There are practically no wells in the Morni, the Ghar and 
the Darar where the water bearing stratum is not favour¬ 
able to the oonstrnotion of masonry wells. It is at such 
a great depth as to make the cost of making a well prohi¬ 
bitive. 

In the Naili in Kharar, the Bait in Rupar, and the Kha¬ 
dir Circles in Jagadhri, it may be said that wells are cheap 
to make and easy to work, but are little needed and used. 
In the Amhalla tahsil in particular there is below the clay 
soil a light sandy shifting stratum giving a very deficient 
water supply. Where the surface soil is thin it is liable to 
sudden subsidence. Elsewhere and to a less extent beyond 
the limits of the tahsil the shifting sub-soil makes it impos¬ 
sible to sink irrigation wells which can he worked eiBciently 
for more than a few years. Some of those which exist are 
kept as a last resonree for years of drought, and if used per¬ 
sistently would soon break down. These remarks do not 
apply in the Dhaya and Charsa Circles where a large area 
is practically secured by wells which are good and are pro¬ 
fitably used. 

With these preliminary remarks, I now proceed to give 
answers to the questions set by the Irrigation Commission 
in respect of these tracts where masonry wells exist and 
where they can be made. 

1. The average depth of permanent wells— 

It is:— 

' 40 feet in Dhaya in Rupar, 

26 „ Seoti in Kharar. 


In the large tract 
of light loam. 


In the 
tract. 


reverain 


28 „ Char.sa in Kharar. 

33 „ Seoti in Naraingarh, 

24 „ Bangar in Jagadhri. 

V 33 „ Seoti in Amhalla. 

30 feet in the Sutlej Bait of Rupar. 

8 feet in the North Jumna Khadir of 
Jagadhri. 

10 feet in the South Jumna Khadir of 
Jagadhri. 

10 feet in the Sone Khadir of Jaga¬ 
dhri. 


Shaikh, 

Aeiz-ud’din, 


Lala 

Bishamher 

Diyial. 
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Lola 

jiishamher 

jDiyal. 


lo the large tract 
of stifl clay soil. 


30 

feet in 

Chak Dakar of Kharar. 

33 

it 

5} 

ff 

Naraingarh. 

26 

n 

if 

9> 

Jagadhri, 

33 

a 

ft 

ff 

Amballa. 

85 

if 

ft 

ff 

Mullana of 


Amballa. 


2. The nature of the supply whether from springs or 
from percolation. 

The supply is from springs— 
in Dhaija of Enpar, 
in Chaim of Kharar, 
in Seoti of Kharar, 
in Dakar of Kharar, 
in Bangar of Jagadhri, 
in Khadir Circles of Jagadhri, 


deficiency of water in the wells, it is hardly pos¬ 
sible to give sufficient water to all the crops 
sown with the help of irrigation at proper inter¬ 
vals and the result is that the yield is not more 
than the yield of a good larani land in one 
ordinary year. But well irrigated crops in the 
years of ample rainfall must be double of the 
barani crops. 

9. Rates of rent and revenue— 

Division of produce or batai is the most common method 
of payment of tent by a cultivator to the owners of lands 
and the rate of batai remains the same whether the crops 
are barani or are irrigated. Cash rents where previously 
paid do not change with subsequent irrigation. In some 
places for irrigated land are double of those for barani 
land. 


and it is from percolation— 
in Seoti of Naraingath, 
in Dakar of Naraingarh, 
in Dakar Amballa oif Amballa. 

In Amballa, Seoti and Dakar Mtillana the supply of 
water is from springs in villages which are near the beds 
of hill streams, while it is from percolation in those villages 
which are far removed from those beds. 

The spring wells generally give sufficient water in ordi¬ 
nary years, but the supply becomes deficient in years of 
continuous drought. 

The percolation wells almost entirely fail in years of 
drought. 

The well water in this district never becomes saline. 

3. The average cost of construction— 


It is Bs. 400 

/ in Dhaiya of Enpar, 
i in Seoti of Kharar, 

. < in Dakar of Kharar, 

1 in Dhair of Jagadhri, 

V in Seoti and Dakar Circles of Amballa. 

Rupees 300 

f in Bait of Enpar, 

• tin Khadir Ohaks of Jagadhri. 

Enpeee 600 

. in Charsa of Kharar. 

Rupees 800 

, in Seoti and Dakar Circles of Narain¬ 
garh. 


4. The average duration of a well— 


The masonry wells are generally permanent and last for 
not less than 100 years or even more if periodically cleared 
off and repaired when needed. 

6. The manner in which water is raised. 

The usual method is to employ leather bueketsjwith thick 
ropes called charm and laa respectively. Many of the wells 
are worked by one bucket drawn by a pair of bullocks, but 
in Dhaiya and Charsa Circles there are many wells which 
are large enough to be worked by two charsas and laoa and 
are called dalmt wells. 

6. The average area attached to and commanded bv a 
well— 

Generally it is 10 acres, but in the Charsa Circles of 
Kharar it is 14 acres, and in the Amballa tabsil it is only 
6 acres. 

7. The average area irrigated in any one year— 

Generally it is about 7 acres, but in the Charsa Circle on 

Dolawa wells it is about 10 acres and in the Amballa tahsil 
only about 4 acres a day. Half of the total area attached 
to a well is generally irrigated from a well when needed. 

8. The increase in the value of the produce of land irri¬ 
gated from a well— 

(1) Lands irrigated from a well always give both 

kharif and rabi crops. But the land bearing 
sugarcaue in kharif does not give a second crop 
in rahi. 

(2) Only valuable crops are grown on well irrigated 

lands, Bjr., generally wheat and poppy in rabi 
and sugarcane in kharif. 

But in years of scanty rainfalls or of drought 
when fodder is scarce maize and chari are also 
grown in kharif and barley in rabi in some 
lands. 

(3) Ordinarily well irrigation is used for small plots 

of garden cultivation in the lauds of Malis and 
Sainis. It is only in the years of scanty rain¬ 
fall or drought that masonry wells are worked 
for their full extent, but owing to the weakness 
of men and cattle due to hard work and the 


As regards land revenue, the well irrigated areas, as 
assessed, covered only so much land as was ordinarily irri¬ 
gated by wells on an average of three years in all tehsils 
hut Jagadhri, and on an average of four years in Jagadhri 
irrespective of the areas entered as chahi in the records 
prepared at new assessments. 

In some cases assessment in well irrigated lands was 
deferred on account of protective leases for wells. 

The rates of revenue on irrigated lands were :— 

Irrigated, Barani, 

per acre. per acre. 

2 8 in Amballa Dakar Circles ,10 0 

4 0 in Amballa Seoti „ .17 6 

4 8 in Seoti Circles of Kharar.") 2 0 0 

i 1 10 0 

4 0 in Dakar „ 14 0 

3 8 in Charasa „ 18 0 

6 0 in Bet Circles of Enpar . 2 2 p 
3 12 in Dhaiya Circles of Rupar 1 12 0 
3 0 in Seoti of Naraingarh . 1 8 P 

2 8 in Dakar of „ .16 0 

3 12 in Dhair of Jagadhri .16 0 

3 12 in Bangar of „ .16 0 

Assessment at these rates was fixed for the term i of 
settlement, and if a well falls out of use it cannot be 
remitted during the currency of settlement. Similarly a 
new well cannot be made a ground for an addition to the 
assessment during the currency of settlement. 

10. Truly speaking well irrigation is not easy in this 
district. It is laborious as well as expensive to make and 
work wells, and as drought is only occasional the easy 
thriftless man can do Weil without a well. It is only in 
the Dhaiya and the Charsa Circles that sturdy Jat puts his 
savings freely into well construction and the purchase of 
expensive bullocks to work it out. 

The cultivators generally know where the supply of 
water will be obtained and they have no serious difficulty 
in making a selection. But as the cost of constructing a 
good masonry well Is generally high, the people gene¬ 
rally do not hazard on an experiment which may fail. The 
Government or the Local Bodies have never offered any 
assistance in the shape of expert advice, trial borings and 
the use of borings tools and no assistance has ever been 
asked. 

I do not think that assistance of this kind would lead 
to an appreciable increase of irrigation. 

The State has, however, in times of drought and 
also in other years, offered to give takavi loans for con¬ 
struction of wells, but only a few persons now and then 
take these loans in ordinary years. In years of drought, 
however, a large number of persons take loans for the 
sinking of kachcha wells. 

n. I am not in favour of the construction by Govern¬ 
ment of wells in land belonging toi private persons 
because the water bearing stratum is not favourable to the 
construction of masonry wells and as drought is only 
occasional the agriculturists generally do well without 
irrigation. 

12. Kachcha wells cannot be dug in the Charsa and Neli 
Circles of tahsil Kharar, the Ghar Circle of Enpar, and the 
Merni liill circle of Naraingarh. These wells can be 
made in all other parts of the district in low-lying lands 
near the beds of hill streams. But as they are not needed 
in the Bet and Khadir Circles where land is irrigated by the 
river floods no kachcha^clh are madefin these Circles. Many 
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qt tlie kachcha wells are in ohaks Seoti and Bangar, In 
ordinary years only such classes of agriculturists as Malls, 
Sainis and Arains make these wells for irrigating the vege¬ 
table and poppy crops. But in years of drought all 
classes of land-owners and tenants make Icaehcha wells 
wherever possible. 

In villages in YDAtiii TsacTieha wells are sunk water is gene¬ 
rally found at a depth of 15 feet, the water in the wells 
being about 5 feet. The cost of constructing a kachcha 
well is about Es. 10 for the Jhao Work and the water 
lift as the zemindars do the digging themselves. This was 
the amount granted as takavi for each kachcha well during 
the late scarcity. 

In average years there is no necessity for a loan for 
construction of kachcha wells, but in tinte of drought when 
the poorer classes of agriculturists are in scraightened 
circumstances such loans are very necessary, and should 
liberally be granted. One kachcha well can irrigate about 
one acre in a day, and a man who is able to sink several 
such wells in a year of drought can grow a fair quantity of 
grain and fodder without much difficulty. 

Wells—Delhi District. 

For administrative purposes the district is divided into 
three tehsils—1. Ballabgarh, 2. Delhi, and 8, Sunipat. 

Ballabgarh and Delhi are divided into the following 
assessment circles which have practically the same charac¬ 
teristic features in both the tehsils:— 

(1) Khadir-Bangar. It lies along the river Jamna. 

Some villages are purely Khadir and some are 
partly Khadir and partly Bangar. The Khadir 
villages have fertile alluvial soil but damage by 
reh is prevalent. In Bangar the soil is not 
good; it is either sandy or is out up by ravines 
and water-courses. Water is near the surface 
in this circle and a hole 12 or 13 feet will find 
a spring in most places, but irrigation for the 
most part is dependent on kachcha wells. 

(2) BaMor is almost uniformly a fine level tract. 

Water is found at from 20 to 26 feet beneath 
the surface. 

(S) Dhairi-Sailah. It is a well defined strip of 
country Immediately below the hills in the 
drainage line of the rainfloods thrown down the 
slopes gf the hills in Ballabgarh. In tehsil 
Delhi it lies round the low ground of the Najab- 
garhy'Ai? and the area of most of the villages 
is more or Jess submerged by the floods which 
come down from the west or north-west. 

(4) ZerhoUc circle is the suboelline strip of country 

which lies on the slopes of the hills. 

(5) Khandrat circle lies in the ruins of old suburbs or 

old sites of the city of Delhi. The soil is very 
productive and irrigation is good. 

(6) Xolie circle consists of villages lying high up on 

the hills. The soil is generally very dry. 

The Sunipat tehsil is divided into two assessment circles, 
Khadir and Bangar. 

The Khadir lies along the river Jamna. The soil is 
sandy but very fertile. 

The Bangar lies to the west of the old bed of the river. 
It has good Basli (loam soil). 

1. The average depth of permanent wells —It is— 

J» tehsils Delhi and Ballahgarh — 

Feet. 


Chak Khadia 


12 

„ Bangar 

• « 

20 to 25 

„ Dhairi . 


12 

„ Zerkolie 


16 

„ Khandrat 


26 to 30 

„ Kohi 

* a 

36 to 40 

(In Ballahgarh irrigation 

by wells is 

almost unknown in 

the chak but in tehsil Delhi there is some slight irrigation.) 
In tehsil Sunipat — 

Feet. 

Chak Bangar 

# • 

25 to 30 

„ Khadir 

* • 

15 to 18 


2. The nature of the supply whether from springs, or 
from percolation ;—Generally it is a spring but in some 
places in chaks Khadir and Daihri it is also percolation. 


In the Khandrat circles water is often slightly brackish 
but with a light rasU soil it is considered very fertilizing. 


Tobacco, chillies and other vegetables are generally irrigated 
frcm these brackish wells and the produce is generally 
good. 

The wells in the Kolie circle generally fail in'the years 
of drought but the wells in the Hangar, the Khandrat and 
the Zerkolie circles though giving a deficient supply in 
years of drought do not fail altogether. The wells in the 
Khadir and Daihri circles have got sufficient water and the 
supply from them is generally good. Percolation wells, 
however, give a deficient supply in years of drought, 

3. The average cost of construction — 

Permanent wells are of three kinds in the Delhi District. 

(1) Ordinary masonry wells made of brick or stone 

and mortar. 

(2) The dry masonry wells (kurand-kae-kua). This is 

found chiefly in the villages near the hills 
where the vicinity of tlie rook renders the use 
of rough half hewn stone very cheap, but there 
are not very many places where this kind of 
construction really answers. 

(3) The wooden well or the well of which the sides are 

made of curved black pieces of wood in length 
varying from 9 inches to 2 feet. The wooden 
structure is called a kothi. Wells of this kind 
are found specially in certain villages of Chak 
Khadir. 

In Chak Kolie a well costs not less than Rs. 1,000. In 
Chak Zerkolie the cost is Es. 400, in Chak Khendrat 
Es. 600, in Chak Bangor Rs. 300 and in Khadir and Daihri 
about Es. 200. 

4. The average duration of a well — 

That masonry wells often last hundreds of years. 

The wooden wells in favourable soil and not too deep 
sunk, last for many years, sometimes a full generation, 
generally not less than 80 years. 

6. The manner in which water is raised— 

A rope and bucket called cka/rsa is generally nsed in the 
southern and the central part of the district. 

Persian wheel or Haral is also common in the north of the 
Sunipat tehsil. 

6. The average area attached to and commanded by a 
well- 

Iti Chak Kolie it is about 4 acres, but in other ohaks it 
is from 10 to 20 acres. 

7. The average ares irrigated in any one year— 

Half of the total area attached to a well is generally 
irrigated in a year. Eleven acres on the average is the area 
watered in a day from an average masonry well. 

8. The increase in the value of the produce of land 
irrigate d from a well— 

The land irrigated from a well generally gives two crops 
in a year. In the case of sugarcane, however, there is no 
second crop in rabi. In the Khandrat circles they some¬ 
time take several vegetable crops in a year. 

Only superior things like wheat, barley and sarson in 
rabi, and sugarcane and cotton in kharif and also 
vegetables and spices are grown on well irrigated lands. 
Chari and bajta also are grown on chahi lands. 

The yield from well irrigated land is about double of tba 
yield of similar barani land. 

In Chaks Kolie, Khandrat and Bangar, there is compara¬ 
tively very little cultivation in barani lands in the years 
of drought and all irrigation wells are then worked to their 
full power. 

9. Bates of rent and revenue. —The immense majority 
of the tenants with rights of occupancy and a large number 
of tenants-at-will also pay their rent at revenue rates. 
The number of occupancy tenants, who pay rent in kind, is 
small, The commonest form of rent paid by tenants-at- 
will, when it is something more than mere revenue, is a 
lump sum for the holding and is called chakota. Another 
mode is by revenue rates plus malikana (landlord’s fees) 
at so much per cent, on the revenue or by a lump sum per 
bigha which then without references to percentages in¬ 
cludes the revenue. In many places a rupee a kachcha bigha 
or about Es. 5 per acre. Generally a bolding comprising 
both barani and irrigated land is given to a tenant on 
these rents. But irrigated land alone is given on about 
Es. 6 per acre. 

The rates of land revenue per chahi (well irrigated) and 
barani lands are— 


Zala 

Bisharnber. 

Diygl. 
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Lata 

Sishamiet' 

Diyal, 

Jn tehsils Delhi and Ballahgarh— 

Chabi rate. 

Barani 

rate. 

Chak Kbadir-Bangat 

. 3 4 

0 

14 

0 


„ Bangar . 

. 3 0 

0 

12 

0 


„ Daihri . . 

. 3 0 

0 

12 

0 


„ Zerkolia . 

. 2 12 

0 

12 

0 


„ Kolie • . 

. 2 4 

0 

10 

0 


„ Khandrat . 

. 4 0 

1 

0 

0 


In tehsil Sunipat— 

Irrigated. 

3 0 
2 12 


Bangar Chak 
Ehadir „ 


from 


Barani. 

0 12 0 
0 12 0 


to 


15 

6 


A uniform rate was adopted for well irrigated lands in 
a village and lands irrigated fronl kuchcha wells wore taken 
as irrigated with regard to tke irrigating power of this 
desoription of well. 

Land revenue is generally paid at irrigated rates for all 
the land attached to a well as irrigated land ; no remissions 
being given for land, which is temporarily not irrigated, 

10, The Delhi District has got a large number of 
masonry wells and about 15 per cent, of its cultivated area 
may be taken as proteoted by wells. Excepting the Kolie 
Circle in Ballabgarh and Delhi tehsils where water is 
found at a great depth and where well irrigation is not 
common in all other parts of the district irrigation from 
wells is very common. 

In the Daihri Sailab Circle of Ballabgarb, however, 
wells are little used as there is little need for them. In 
Zeikolie Circle of Ballabgarh also irrigation is scanty, but 
it is very common and good in all the Khadir-Bangar and 
Khandrat Civoles. There are numerous wells in the Khadir 
and Bangar of Sunipat and in the Khandrat Cimles of 
Delhi and Ballabgarh. Old wells are common in the 
Khandrat Circle, and they can be put into working order 
at a little expense. 

Generally speaking there is no difficulty in the selection 
of a site for well construction. The agriculturists them¬ 
selves know where they, will obtain a good supply of water, 
and there is a class of experts in the west which is 
called sungha (smeller) who smells the earth and gives his 
opinion as to the possible depth and the nature of supply. 
Opinion of these experts is almost always sought in 
making the selection of a site. 


But the real difficulty which stands in the way of many 
is the want of money which is required to sink a well, 

Tne State or the District Board has not given any help 
in the shape of boring or lending boring instruments* 
Such a help is not very necessary, I think, as the agricul¬ 
turists themselves and the experts called sunghas have 
to difficulty in finding Out a suitable site. 

The State has from time to time advanced takavi loans 
and in my opinion this is the best help that the State' 
can give. The takavi loans should be given as frequently 
as possible, and generally on libeial terms. The period for 
repayment should be fixed long enough to enable the 
borrower to pay it easily out of his savings from the 
enhanced income due to well irrigation, 

11. I am not in favour of the construction by Govern¬ 
ment of wells in land belonging to private persons. The 
people themselves appreciate irrigation and make masonry 
and hachcha wellu when required and when funds allow. 
The State, with its limited resources, cannot be expected to 
make a very large number of wells and in the land of every 
person who applies for that. It will cause heart-burning to 
those who are refused. The officers of Government will 
also find it very difficult to mauage irrigation from Gov¬ 
ernment wells. 

12. Eaahcha welln .—Generally it is a well dug in the 
earth with its sides fenced round with the brush wood of 
various kinds and thus forming a rude support to the 
crumbling soil. These wells are very cheap and in many 
places last, one, twu or three years. The depth to which they 
are sunk is of course small, the deepest being about 20 feet. 
Another kind of kaeheka well is what is called a jhalar. It 
is made on the sides of river streams or jhils (lakes), and 
water is drawn by a variety of Persian wheels with larger 
pots. 

Water from ordinary kachoha wells is drawn by a hand 
lever called Dhinkli. 

Kachoha wells are common in the Khadir of Sunipat and 
in the_Khadir-Bangav of other tehsils and some are also 
made in the Bangar Circles of all the tehsils. 

A kachoha well costs from Es. 10 to 16, 

In years of drought every one is willing to sink as 
many kacheha wells as he can and takavi loans for kachoha 
wells may liberally be given in those years. Each suOh 
well protects about one acre of laud and an agrieulturikt 
who has got two or three suoh wells can grow an average 
quantity of crop even in years of soaroity and drought. 


(20) Malik Talib Mehdi KhaIt, Extra Assistant Commissioner, Bohtak District. 


A.— Geneeal. 

Malik Talih 1* My answers refer to Eohtak District. I joined it on 
Mehdi th® 10th July 1898 and had on several occasions inspected 

Khan. villages of Jhajjar tahsil in connection with suspension 

_ scheme or takavi and was in charge of famine operations 

under the Civil Department in the same tahsil from Sep¬ 
tember 1899 to December 1900. In May 1901,1 was appointed 


Revenue Assistant and had every facility of going about and 
visiting other parts of the district. Under these favourable 
oircumstanoes I studied the irrigation problem closely, 
which was never out of my mind since I realised that the 
district was always insecure and susceptible to periodical 
famines. Moreover I am a big landowner myself and had a 
fairly vast agricultural experience before 1 joined the 
district. 


Ybab. 

June, 

July. 

August, 

Septem¬ 

ber. 

Octo¬ 

ber. 

Novem¬ 

ber. 

Decem¬ 

ber, 

Janu¬ 

ary. 

Feb¬ 

ruary. 

March. 

April. 

May. 

1891-92 


« * 

*55 

4-08 

9-24 

3-62 

■84 

•23 


1-03 

•62 




1892-93 


• * • 

•77 

6-31 

12-79 

609 


.. 

1-35 

1-60 

1-86 

1-48 

•16 

1'39 

Isy3-y4) 



3-38 

9-75 

4-37 

10-57 

III 

■02 


2-43 

•63 

•44 


*21 

1894-95 


• • • 

2-61 

7-44 

6-14 

9'40 

1,1 

•93 

2-80 

3'33 

•56 

•10 

■41 


1895-86 


• « • 

S'93 

4'87 

3-38 

•20 

Til 


■39 

■60 

1-44 

•25 


■89' 

3896-9? 



1-79 

491 

2-91 

-49 

... 

•11 

•12 



•25 

•60 

‘41 

isyy-ys 



1'73 

5-98 

7-68 

2'66 





1-61 


*34 


1898-99 



3-90 

6-23 

1-91 

1.60 

Ill 

... 

0-79 

0-30 



0-29 

012 

1899-1900 


* • • 

4-99 

3'25 

1-43 

0-73 

0'15 



0 56 


0-12 

0-91 

038 

1900-1901 


* • « 

1'18 

4'8S 

6-99 

16'40 

0'23 

d-70 

1'62 

1‘44 

0’88 

0-62 


0-70 



Total , 

24-85 

57-70 

66-86 

51-55 

P22 

1-09 

7-07 

11-19 

7-50 

3-16 

2'61 

6-97 



Average , 

2-48 

6-77 

5'68 

5'15 

•12 

■20 

•71 

1-12 

•76 

■31 

•26 

•70 
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(1) No. 

(2) The great famine of 1899*1900 took away cattle 

from this diatiict by thousands and there is 
not any large supply of them at this moment, 
but it is only temporary and a turn to better 
of the harvests for next two or three yearsj 
will bring the stock of bullocks at least to its 
requisite level. The live stock is a great 
source of wealth in the district and the zemin¬ 
dar is alive to his interests in that line. 

(3) The supply of manure is not equal to demand 

just at present owing to loss of cattle referred 
to above, but there is no apprehension about 
it as the present state of affairs will soon pass 
away. Moreover the zemindar of this district 
(exolnding those Malis who reside near towns) 
is not in the habit of growing more than one 
crop ordinarily on the same field during the 
year, and a thin layer of manure answers his 
purpose. 

(4) The soil is generally suitable except in a limited 

area where sand predominates, and the bed of 
the Sabibi Nadi (Jhajjar tabsil) or Jhil 
(Sampla tahsil) where there are cracks in the 
land. 

(6) The Western Jamna Canal is the chief source 
of irrigation, and the supply of water is always 
insufficient during period of scarcity. There 
is no complaint of its too late commeuoernenC 
or too early cessation as the flow is generally 
regular though feeble. 

(6) Successive adverse seasons have reduced the 

zemindar’s resources and there is a lack of 
capital for the initial expenditure which is 
heavy for sinking a masonry well as the water 
is generally deep. Compared with it the cost 
of taking canal water to his field is simply 
nothing as he has to make a small water¬ 
course from a minor which generally waters 
a large number of fields and the expense is 
shared by all owners thereof. Irrigation from 
wells is more expensive, for one well requires 
four bullocks at least and four men , two or 
three buckets and ropes for one crop, and the 
heaviest of all expenses, fodder for bullocks. 
This and the unceasing labour required fop 
working it prohibit the extension of irrigation 
by this means, particularly in those tracts 
where the water lies deep beneath the surface. 

(7) No; the tenant never improves the land he holds 

by extending irrigation at his own cost and 
the land has been assessed on dry rates and 
the landowner has to pay nothing extra for 
the crops he raises by means of irrigation 
from a well, sunk after the settlement. He 
has no regard for the canal revenue or Chahi 
rate, as it is the canal and wells alone which 
keep the wolf from his door during the 
periods of scarcity, which unfortunately have 
become a matter of every day ooourrenee in 
this district. 

(8) No. 

(9) (o) The chief obstacle to extension of well irri¬ 

gation is uncertainty as to the quality of 
the water—an uncertainty which exists in 
the whole district except Uehr or Dahar land 
and in those villages which have received an 
ample supply of canal water for several years. 
There are tracts in the dhajjar and Sampla 
tahsils where the water is known to be good 
and in them fresh wells are dug irheuever 
funds allow. Further the water which was 
sweet in a period of good rainfall becomes 
brackish after several years’ soaroity and many 
wells (each of which cost no less than 
Bs. 1,000) have fallen into disuse. This has 
driven the people to sink drink wells round 
their tanks inspite of the unwholesomeuess 
of the water. 

(b) In tahsils Bohtak, Gohana and the 
remaining portions of Sampla, there is a 
strong desire and hope of the extension of 
canal irrigation and this is also militating 
against the spread of well irrigation to a large 
extent. 


4. No expense is incurred on oonstruotion of private Malib Talii 

d.L:_ ..A"*_J __ ai_ ______ 


canals in this district', and consequently there are no exemp¬ 
tions. Protective ipattas were given during the last settle¬ 
ment for sinking wells. The land was assessed at dry rates 
for 20 years oommenoing from the date of irrigation for 
the first time. Very little advantage was taken of it, and 
the measure was never popular with the zemindars 
nor I think it will ever be. There is no need for making 
any alteration in the system. Tenants-at-will are not 
allowed to make any permanent improvement on the 
land. They are allowed in some places to sink temporary 
wells and hold land rent-free for one year, after which the 
wells become the property of the landlord, or the tenant 
pays rent if be boliis the land for another period. 

5 No ; a tendency is, however, evinced since the famine 
of 1899-1900 which brought more vividly before the mind 
of the people the advantages of the artificial means of irri¬ 
gation. 1 will apeak of wells only under this head, as no 
loans are required for extending canal irrigation, as that is 
mostly done by the State, The reasons of reluotanoe on 
the part of people to take takavi ate ■ 

(ff) a zemindar is generally a fatalist and he soon 
forgets the lessons of bad years. This is, 
however, being rernedied naturally. 

(S) The Government is forced to take the place of a 
bania in this instance, but it is not so easily 
accessible and pliant as he is, an application 
should be received and attended to promptly. 
At present there are instanoes in which neces¬ 
sary enquiry was not completed within six 
months after the application was tendered ; 
during which period, the applicant had to go 
to tahsil a dozen times and his^desire which 
sprang up at a particular moment is satiated 
by the trouble and expenses, part of which is 
due to blackmail. The only precaution to be 
taken is to see that the security is good; 
when this is done there ought to be put no 
obstacle iu his way. 

(c) The tahsildar is the chief instrument of securing 
this grant for him, and in not a few oases he 
wishes to avoid the trouble of going about for 
inspection of the progress of these works, and 
desires to have his tahsil free from Govern¬ 
ment debts. 

{d) His multifarious duties do not allow him suffi¬ 
cient time to take a personal part in the 
enquiry, and it is left entirely into the bauds 
of tahsil Wasil Baqi Nawis, who not seldom 
through iudifiersnoe or other ulterior motives 
prolongs the work. 

(e) In the same way the sadv Wasil Baqi Nawis 

sends back the file to tahsil for a titular 
mistake and another month passes for recti¬ 
fying it, which could have been avoided 
in many cases, if he sends for tne tahsil 
Wasil Baqi Nawis and gets the error corrected 
in his presence. 

(f) In my opinion the work should be made over to 

the Bevenue Assistant of the district, and ho 
should be made responsible for completing the 
enquiry and pay the money or submit the file 
to the Collector for payment onlv. 

{g) There ought to be one period for receiving the 
applications, and I think October is the best 
time. The Bevenue Assistant may inspect 
the places in the same mouth, when he goes 
out for Girdawari inspection, if he has got 
time, otherwise he may put it off till Novem¬ 
ber or December and complete the file by 
such date that the Collector is able to give 
the money in the first fortnight of January, 

{h) The advantages of this soheme will be less delay 
and payment of money to zemindar at a 
time when he and his bullocks have no occu- 
pation in the field and can finish this work 
till haryesting time of rabi crops or at Must 
make a fair progress till then. 

(t) The Bevenue Assistant may be given authority to 
get the tahsildar’s help where it is absolute¬ 
ly necessary. 

(;) The present rate of interest is not at all very high, 
but it stands in the way of borrowing money 
by a zemindar owing to Ms broken condition 
paused by successive bad years. To give an 
impetus to the extension of well irrigation, I 

2 B 
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think A Mduction in it is udoessary ^en^rally. 
If notj reduced rate may be introduced in thnse 
parts where well _ irrigation is in a backward 
state, and kept in force till sufficient advance 
has been made and a desire has taken root in 
the mind of people, 

(2) No. 

(3) No. 


paid labour is applied, but if there is any netessity for it 
e.g., whsn the zemindars are busy in their fields, the rate 
at which a water-course is dug, is 3 pies per oubio cubit. 
The land in this district is uniformly flat and no capital is 
required for preparing it. The ordinary levelling or 
embankment round it is made by the zemindar himself . 
The landlord and occupancy tenant bear the cost. The 
oooupanoy tenant is practically a landlord in this respect, 


(4) Yes ; the remission of that sum only which has 
been actually spent before the failure is per¬ 
ceived and remaining money to be refunded 
or converted to a new loan for another well at the 
option of the borrower. 

(6) No ; the burden of interest becomes nnbearable. 

(6) No ; in many oases the zemindar may not be able 
to raise his share of the outlay and the Govern¬ 
ment money wasted, 

6. No; occupiers of unirrigated land only migrate to 
irrigated parts, and that to a small extent in time of 
Bcarcity. They return when the scarcity is over. There 
is a great demand for canal irrigation and the reasons are 
apparent, the work is simple and easy. Eeeent events have 
however proved that the canal even (at least Western Jumna 
Canal} is not a safeguard against famine, and notably so 
when the Government is extending the water towards 
the tail and benefiting everybody alike. I have found 
that some irrigation wells have been recently added in 
Gohana tabsil, where the people never took to them. The 
majority is still against them, but necessity is obliging 
them to give up the tradition. 


B.—Canals ofcontinuovsflow. 

7. (1) The practice of raising two crops on the same land 
is not followed in this district. 

(2) Irrigation increases the value of the produce of 
land from two to three times by substitu¬ 
tion of sugarcane, cotton and wheat for other 
inferior crops such as' barley, gram, jowar, 
bajra and gawar. Indigo seed used to Iw sown 
in days gone by, but low prices have checked 
its cultivation for the last two or three years. 

(S) (a) No increase. 


Xi. xweuiy years ago tne area under canal was limited, 
rain abundant, and there used to be too profuse and too 
frequent irrigation. The ,water aeonmulated in the low 
levels round the villages and in the fields and the resfllt was 
salt efflorescence. The land deteriorated and bore no crop 
for some harvests. A white powder spread over the surface 
and made it very soft for about six inches deep. It was 
due to stagnation of water and constant moisture. The 
villages along the canal were chief sufferers and those 
also which were situated on a much lower level than the 
water surface. On the other hand, it affected the health oi 
people ; they had a tendency towards becoming sickly 
sluggish and less strongly built than their brethern of dry 
tracts. There was another complaint namely the barren 
nose of females. I cannot say whether the detect lay in 
males or females, but it was attributed to the latter. The 
remedy resorted to by the people in this district was sowing 
Kikar trees on the area affected by JSeh, They say that 
rain water reaching the land after w.ishing those treoi 
takes the evil away after 10 or 12 years. The trees ati 
removed and the land becomes as good as it was before 
The experiment has been suooessfully tried in this district 
Another cure was described to me, but has not been pat t( 
test in this district. Prepare a piece of land affected by 
SAor in such a way that it slopes towards the centrrf and 
dig a ditch dividing it into two parts, fill it with, water, 
let the water dry up till it remains in the ditch alone, add 
as many A& trees as the land can bold, let them r|t. 
Take out the rubbish and soft earth collected there ahd 
bury it somew'here. Repeat this three or four times and 
then level the land which is quite free from the evil. 
Both these remedies will be efficacious only in a limited 
area in my opinion, for I cannot conceive how the people 
can afford to turn their whole land into a jungle^f 
Kikar trees. The best remedy is drainage, it has bean 
very sucoessfnlly practised here and has been the cause qf 
saving the affected villages. The cultivated land has ajl 
been cleared of reh and all other evils are dwindling away. 
It still exists on uncultivated land but that will also dis¬ 
appear after some years of good rainfall, I think. 


(6) twice as much, 

(c) three to four times. 

8. It is difficult to give this increase in figures, as every 
crop has got a different yield and some do not grow at all 
on unirrigated land. Roughly speaking it is— 

(1) twice as much, 

(2) four times. 

9. 

(1) Nothing ; for there is no private canal in this 
district. 


0.—Canals of intermittent Jiaw. 

12. None in this district. 

13. See question 7. 

14. It IS very difficult to ascertain the loss resulting from 
too late commencement or too early cessation of the supply 
of water, as it chiefly depends on the duration of period 
and the kind of crop, but roughly it amounts to from one- 
third to one-half. 

16. Not in this district. 


(2) Generally the cultivator pays Rs. 10 per acre to 

the owner in the form of rent, which is 
nearly double the amount paid for dry land' 
In some places it is Rs. 7-8'5 and in a few 
Es. 12 and rarely Es. 16. 

(3) Different rates for different crops. The principal 

crops sown in this district and the rate per 
acre arc:— 

Water rate. Owner's rate. Cesses. Total. 
Es. A. P. Rs. A. p. Rs. A. P. Rs. A. P- 

Sngar cane . 6 10 0 2 13 0 0 7 11 8 14 11 

Cotton, indigo 
seed, and all 
rabi crop with 
the exception 
of gram and 

masur .280 1 40 0893 15 9 

The owner charges it on the whole irrigable area, but 
the Government charges only that area which has been 
aotnally irrigated during the year, and if two crops have 
been raised, then on both of them. 


16. See question 8. 

17. See question 9. No private canals in the district. 

18. See question 10. 

19. See question 11. 

2b. The owners of the land getting benefit from a water- 
oonrse, do this ordinarily with their own hands and no 
estimate of cost can be made. The system is working fairly 
well and no legislation is required. 

21. No. 

22. There is not much room for it, as the Western 
Jumna Canal has been extended as far as possible. 

J). — Tonics. 

23—38. Every village has got a number of tanks which 
are used only as reservoirs of water for cattle and men (in 
some cases), and there being no irrigation from them I 
think no answers are needed under this head. 


10. No expenditure is incurred in bringing the water _ Wells, 

to the field ; the usual excavation of a water-coarse is done 

by the zemindars whose land will be profited by it and no 34. The district may be divided into five main tracts. 
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West of Bohtak TahsU. 

Pehri. 

Xahrl. 

SosU. 

Bhir. 

(1) 120 feet . 

(1) 18-80 feet 

(1) 25—30 foot 

(1) 40—60 feet 

(1) 40—60 feet. 

(2) From percolation sup¬ 
ply does not fail per¬ 
ceptibly, becomes saline, 
after a series of years 
of scarcity. 

(2) From percolation 
supply does not fail 
nor becomes saline. 

(2) As in Dehri 

(2) As in west of 
Eohtak. 

(2) As in west of 
Eobtak. 

(8) Es. 2,000 

(8) Rs. 260 . 

(3) Es. 350 . 

(3) Bs. 800—1,000 . 

(3) Es. 600—800. 

(4) 600 years 

(4) 200 years . 

(4) 160 years . . 

(4) 300 or 400 years . 

(4) 300 yean. 

(5) Bnoket and rope 

(6) Bucket and rope . 

(6) Bucket and rope . 

(5) Bucket and rope . 

(6) Bucket and rope. 

(6) About 0 acres . . 

(6) 12 acres 

(6) 12 acres . 

(6) 10—12 acres 

(6) 10 to 12 acres. 

(7) « 4 „ ■ 

(7) 10 „ 

(7) 9 „ . . 

(7) 8-10 „ 

(7) 8 to 10 „ 


Maitih TaUh 
JSehdi 


This estimate refers to a well which is worked hy one 
bucket and rope. There are many wells in Dehri, Bosli, 
’d Bhdr which have got two buckets and rnpes. They 

nmand, and water an area twice as much as a single well, 

h an extra cost of Rs. 200 for sinking them. 

J) (1) Ordinarily one crop is raised. 

(2) The value of the produce becomes double. 

(3) (aj The yield is from equal to one and-a-balf-of 

that from Barani land. 

(h) Double or treble. 

(e) Four times. 

36. Roughly speaking the increase is— 

(1) Barley 16 maunds, wheal 10 maunds, 

^2) Pure Barani land produocs nothing In a year of 
drought. 

87. (1) From Bs. 6 to 8. 

(2) From Es. 2 to 3. 

These rates are paid on the total area attached and com¬ 
mended by the well.- 

38. (1) Water is found everywhere, but in many places 
it is brackish or becomes so, as noted in paragraph 1 (9). 
On the other hand the depth of the wells sunk in the western 
part of Eohtak tahsil is above 100 feet and the heavy cost 
of working them and comparatively small profit are a 
stumbling block in the way of irrigation by this means. 
This difficulty is confined to a small area fortunately and is 
not serions. 

(2) None with the exception of coat in the case of 
deep wells. 

No assistance has ever been given by Government or 
Lot'al Bodies, but I think It will be of great value if trinl 


borings are undertaken by either. This can be worked by 
two methods ; first by giving people money for trial borings 
gratis and secondly the Government doing the work itself. 
There is a serions objection to the former method, although 
it is simple and cheaper, namely, that the money will not be 
fully us^ for the purpose for which it was given, but 
applied on other pressing needs of the hoar. There is no 
doubt as to its ntility. 

39. 2«o, and for the following reasons 

(I) The people may not be willing in giving the land 
for the purpose in which case the cumbersome 
machinery of Land Acquisition Act will have 
to be set in motion. 


40. Tes, each one of them waters 5 or G acres and the 
cost (if sinking it is Rs. 50. They last for two or three 
years and can support a family of 8 or 10 souls during a 
fiimine. They are no doubt a protection against famine. 
They have been found very useful in those parts where the 
water is braekish, as they are not sunk below the point 
where the water begins to be bad. The best way to 
encourage their construction is to give the money without 
interest. The sum will always be small (about Bs. 60) 
repayable within two or three years and the interest will not 
amount to much. 


(2) The initial oosts, cost of annual repairs, of an 

establishment to take oare of them, prohibit 
the venture, 

(3) The principle followed by Goverament on canals 

has been to levy water revenue for area 
actually irrigated and the same will be en¬ 
forced probably on wells also. Thus there 
would be no income in years of plentiful 
rain. 


(21) Mb. a. B. PHBLiH, M.I.G.E., Superintending Engineer, Bari Doab Circle. 


J. — General. 

1, My answers refer to the Upper Bari Doab, and Sutlej 
Khadir Tracts, in the Gnrdaspur, Amritsar, Lahore and 
Montgomery districts. I have been in charge of canals in 
these districts in the capacity o£ Assistant, Kieontiv© and 
Superintending Engineer, commencing from the year 1869. 

Bainfall, 

2. The following is a statement of the average monthly 
rainfall in the four districts irrigated by the Canals in this 
Circle. The statistics of rainfall in the case of the three 
districts irrigated by the Bari Doab canal are shown for 21 
years and in case' of Lahore and Montgomery districts 
watered by the inundation canals they are given for 
seven years as the records for the latter are only kept up 
from let April 1893. 

Statement shewing the monthly average moan rainfall 
for the Gnrdaspur, Amritsar and Lahore districts of the 
Bari Doab canal, and Montgomery and Lahore districts of 
the Upper Sutlej inundation canals. 

Punjab. 
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ISPKDATIOK OABABi. 

Hontha. 

Qurdupar, 

Amritsar, 

Lahore, 

Montgo* 
mery, aver- 

Libore, 

average ou 
21 years. 

average on 
21 years. 

average on 
21 years. 

age on 

7 years. 

on 

7 years. 

January . 

2-463 

1-650 

1-189 

0-928 

1-293 

February . 

1-785 

1-226 

1-050 

0 590 

1-130 

March 

1-095 

0-747 

0-612 

0070 

0'870 

April . 

0-606 

0-320 

0-269 

0-130 

0-167 

May . . 

0-706 

0-687 

0-672 

0-230 

0-353 

June. 

3-610 

2-653 

1-940 

1-138 

2-249 

July . 

9-527 

6-419 

6-640 

1-186 

3-550 

August 

9 673 

5-916 

4-345 

1-665 

2-784 

September . 

.3-228 

2-012 

1-918 

0-493 

0 788 

October 

0190 

0-206 

0-190 

0003 

0-003 

November . 

0-067 

0-086 

0053 

0-011 

0-009 

Deeomber . 

_ 

0-946 ! 

0 531 

0 459 

0-136 

0-268 


Mr. A. S, 
1‘helan, 
M. hut. 
O.B. 
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3. There is no ohstaole to the extension of irrigation 
arising from— 

(1) Sparsity of population. 

(2) Insnffioiency of oattle suited to the cultivation of 

irrigated lands, excepting possibly in the 
western parts of Montgomery. 

(5) Manure is sufficient for the crops raised and is 

seldom applied, except for the cultivation of 
first ciagsprharif orops, and garden produce. 

(4) The soil is very suitable. There are a few sandy 
parts, but this is the exception. 

(o) The Bari Doab canal is a perennial one, taking out 
of the Eavi river. The supply is short and 
below demand during the months of October, 
November, December, January, February, and 
first-half of March. On the inundation canals 
the irrigation is affected seriously owing to the 
late rising of the rivers and the early dropping 
of the supplies in the same. 

(6) This has not made itself felt as far as I am aware, 

(7) When changes in the assessments oeour I think 

there is a hanging bag for a time until the 
effect is appreciated. The supplies available afe, 
however, greedily availed of, so that the fears of 
future enhanced assessments are not entertain¬ 
ed or fail to act as deterrents. 

{8) I cannot reply to this clause, 

(P) Other reasons may be due to the action of Govern¬ 
ment, who proceed slowly and tentatively in 
sanctioning possible developments. Also to the 
fact that irrigation practice and selenoe cannot 
be said to have been fully developed. The 
perennial canals in my oherge were made too 
small to begin with, and according as they are 
remodelled and enlarged developments and 
extensions speedily have effect and are notice¬ 
able by increases iu revenue and advance iu the 
gross areas irrigated. A serious obstacle to the 
extension of irrigation is, I think, traceable to 
early want of experience, in tliat the water¬ 
courses were not laid out on pradatamined 
plans and outlets were granted on iooorreot data. 
A great want is felt to be some summary legis¬ 
lation which will permit the canal officers to 
remodel and realign village water-courses and 
to construct others, although injury to individual 
fields may be experienced. The difficulty is 
great and the obstacles tend to increase, in that 
the value of land has risen greatly on the 
irrigated tracts on the perennials. The in¬ 
crease is about 4 or 6 times the original value. 
At the same time I do not wish it to be under¬ 
stood that the owners of fields and lands, which 
are required to be taken up should not be com¬ 
pensated for damage and loss, but that the 
prooedure is too cumbrous in practice and delays 
oeour. Also to the fact that the perennial 
canals also gain nothing from spills and 
floods in the rivers which exceed their limit¬ 
ing full supplies. Were these canals made 
capable of taking off extraordinary supplies 
during the rains, areas could be irrigated 
preparatory for rabi (winter) sowings, such 
a practice prevails on the inundation canals. 
Larger capacity is also necessary to admit of 
the knarif (autumn) crop being fully sowed as 
the rivers fall so that the mJi (spring) crop 
may be started early in October and the demand 
rendered as free o*' liabilities for maturing the 
previous autumn crop as possible. It must be 
recollected that the summer supplies iu the 
Punjab rivers always exceed the capacities of 
perennial canals, but it is not so for the winter 
volumes. The short supplies available restrict 
the areas irrigable of cereals and fodder crops, 
so that to increase these areas recourse must bo 
had to the supply available during the rains. 

5. Though I do not propose to reply to all of these 
points, yet it is generally thought amongst irrigation 
officers that “ takavi ” loans made under the Land Im¬ 
provement Act should be fully available to the cultivators 
tor the extension of canal irrigation in the way of construct¬ 
ing the watercourses and their attendant works. The 
expenditure on these works could be entirely supervised by 
the Irrigation Department, while recovery of advances may 
be made at leisure or after the people have reaped a crop 
or two. About this I entertain no difficulty whatever. 


Such a procedure has in fact been made applicable to the 
irrigation of new colonies in the Bari Doab located at Vahn, 
Gundiao and elsewhere. The liaid advances were made 
from funds at the disposal of the Irrigation Department, 
Eecovery was in all oases practioable. Interest was not 
charged to the persons iuterested. No doubt similar arian- 
gements are possible in the ease of developments in pro* 
prietary villages, and such an arrangement would be 
preferable to the calU'^ators starting in debt to the Local 
bankers (banks). 

I may reply therefore, provided the work be retained 
iu the hands of the canal officers — 

(1) No interest need be charged, 

(2) It would be remitted. 

(3) As above. 

(4) Such a contingency would he impossible, 

(5) All could be collected within the period for reaping 
of the fifth crop. 

(6) Grants-in-aid are unnecessary. 

6. I have heard that this occurred to some extent on the 
banka of the Eavi, because the Chsnab Canal colonies 
attracted thO tenants. The people of the districts over 
which I have control ate simply ravenous to obtain the 
means of irrigation, even where the areas are fully irrigated 
the demand continues for crops of the better class. I 
would like to give the following iutance, which I do not 
think is an extoardinary one by say means:— 

“ Sirdar Tara Singh of ITsman, who k a vary fine soldi 
and is Aide-De-Camp to His Excellency the Viceroy, obtai 
a grant of land in the crown waste called Bakh Dh 
Chunian tahsil, Lahore district, some five years ago. 
grant was for 200 acres of nnonltivated waste, the lar 
being of good quality throughout. He was led to expei 
canal water sufficient for the annual irrigation ^ 40 p 
centum of his estate. Within two years of his startii 
farming on his grant, he applied to me for a better supp. 
of water, with this view he asked to have the orifice of i 
outlet enlarged, I made an investigation through t. 
Executive Engineer, who in due course reported that tl 
Sirdar held 208 acres of land, that he had been assegse 
for water-rates on 216 acres during the previous year, 
pointed out to the Sirdar the apparent incongruity of hi 
application seeing he could irrigate the whole of his grant 
and 1 enquired from him what was his object, to which k 
replied that he was desirous to cover his estate with 
sugaicane and rice crops. I may therefore predicate tba. 
the demand for water for the purpose of irrigation in the 
dryer tracts of the Bari Doab is practicably insatiable," 

During my term of office as Superintendiug Bugiueer 
of this Circle, there is not or was not, an unirrigated lot or 
tract anywhere near a canai or possibly within command of 
the Bari Doab Canal system tor which I did not receive 
and entertained applications for canal water. A great 
number of them have received attention and some more are 
still under consideration, hot the evident object of the 
people is to have the arterial system developed throughout 
the whole commanded Doab. 

During the present season certain cultivators of the 
Batala tahsil of the Gurdaspuv district, whose lands are 
very favourably irrigated during the autumn crop, are 
keenly agitating to obtain more liberal supplies during the 
winter season for the spring crop, indicating a desire to 
extend the areas of land irrigated. 

It is possibly thought that provided a tract receives 
sufficient or abundant rainfall that canal irrigation is less 
necessary or called for therein, whereas it is known in 
practice to the contrary, that the best irrigated tracts are 
those where rainfall is greatest, the difference being in 
this ease that higher class staples are cultivated. The 
water-rates in the autumn crops decrease in average amounts 
from the head of the canal to the tail. Thus the average 
water-rates in the Gurdaspur district throughout the 
autumn crop exceed Ss, Q per acre, while that for the 
3rd Division, Bari Doab Canal, consisting wholly of the 
Amritsar and Lahore districts, averages Ra, 3-5-0. On 
the other hand the kharif rainfall in the Gurdaspur district 
averages 30 inches, in the Amritsar distriot 19‘8 inches, 
and in the Lahore district lo'3 mohes. The same differences 
in the average water-rates of the spring crop do nob 
obtain, because they are more uniform for that crop. 
Having regard to this point although it is possibly beyond 
the immodkte scope of my experience, I would note that 
probably the best irrigated tract in the Punjab is tho 
Kangra district, on which the rainfall is about taa 
heaviest. 
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J5 .—Canals of conti'mous flow, 

7. I doubt if we have any reliable statistics from which 
we can reply satisfactorily to these questions, because the 
staples grown are so numerous and fluctuations in crops 
and their values are so wide. However, we know for the 
Lahore and Amritsar districts that the Settlement Oflioers 
have assessed laud revenue on canal protected land at one 
and a half times the dry rates. This is really a very low 
valuation. In many parts of my districts the land was 
lying waste before the canal was made, giving a very 
moderate amount of pasture to cattle and producing a few 
stunted trees, where now magnificent crops of the highest 
value are being raised. Two years ago I had occasion to 
notice a fact which may be useful as an illustration. It 
was a year of drought, but very fine crops and large areas 
were being cropped on the Bari Doab Canal. There are 
new colonies at the extreme end of the canal in the Lahore 
district, but bordering on the Montgomery district, a 
very dry one, in which the area irrigated is about 
80 per centum of the gross culturable. To some of these 
new villages expert cultivators had emigrated from the more 
densely populated tracts of the Doab, and had planted 
sugarcane. Ibis they sold as fodder to the Bavi riverain 
villagers for about Bs. 120 an acre. The water-rate for 
this crop on the Bari Doab Canal is Bs. 7-1-0 an acre and 
the enhanced land revenue is 6 annas an acre on all irri¬ 
gated land payable once a year, and not per crop, in the 
colonics in question. 

I am informed by credible witnessess that the annual 
produce of an acre of canal irrigated land in the Lahore 
district is valued at Bs. 120 an acre, in this case it is 
assumed that the land is double-cropped. It is usual to 
double-crop land which had previously been planted in the 
summer with cotton, maize, and rice. The succeeding 
crop is ordinarily one of wheat. 

The Increased value of the produce consequent on the 
opening of the Bari Doab Canal may in some measure bo 
tested by comparing the compensation paid for land while 
the canal was under construction and in these days, but 
omitting the specialities such as land bordering on cities and 
towns. The ordinary price paid for culturable land was 
on the former occasion about Bs. 60 an acre, whereas 
repntly compensation has been assessed by the Deputy 
Citmmissioner on laud required for new distribataries as 
fofllows !— 

Bs. 

^hore JDisiriet .—Canal and well irrigated 126 an acre. 

Bainloropped . . 87 „ 

Uncultivated . . 49 „ 

Amritsar District .— 

Canal and well irrigated 

land . . , 240 an acre. 

Bain-cropped . . 120 „ 

I would therefore compare the values of the produce of 
unirrigated with irrigated land at from one to one-and-a- 
half, to two, as a low valuation, whereas I have no doubt 
on the whole the value has increased by some four or five 
times. I would recollect that the produce of rain-oropped 
laud varies enormously in value, from a minus quantity up¬ 
wards, whereas on canal-irrigated land a good crop is the 
rule, an inferior crop the exosption. The value of land 
near cities has iuoreased enormously, and is now worth 
Es. 1,000 an acre. 

8. The estimated value of produce on canal irrigated 
lands varies with the market, of which some instances are 
as follows 

Bs. 

For the year 1894-96, ample rainfall . 30 an acre. 
„ „ „ 1896-97, scanty rainfall , 36'6 „ 

„ „ „ 1899-1900, drought . 35 „ 

In a year of drought large tracts of the country depend¬ 
ing on rainfall will produce nothing, while on the other 
hand the cultivators are liable not only to lose the seed 
they may have sown, bat also their labour is in vain. We 
have also to differentiate by districts, for instance in 
Ourdaspur the onltivators in ordinary years secure a crop 
on the rain only, whereas in the Lahore district there may 
Be often total failure. 


9. The average rates of assessments in each harvest on the 
Bari Doab Canal payable as occupier’s rates, in which are 
included owner’s rates are as follows;— 

Bs. 

Ebarif or autumn crop . 4'0 an acre. 

Babi or spring crop , . , 31 „ 

For whole year . . . 3'6 „ 

In this case water-rates are paid on the area actually 
irrigated and are assessed twice a year. 

As enhanced *Iand-revenne, a wet rate, is also assessed at 
from 4 to 6 annas an acre. This rate is assessed at time of 
settlement on fields which have been irrigated or assessed 
for water-rate during the preceding four years, aud is 
therefore levied on ths area ordinarily irrigated and that 
but once a year. The cultivator or iand-holder responsible 
to pay the land revenue is also responsible for the payment 
of this rate which is locally known as “Nabri Parta." 

10. Very little is known about this on the Bari Doab 
Canal, and anything which can be said will be, but an 
approximation. The cultivators generally including 
tenants, dig the water-courses, and a limit in cost will be 
some 8 annas to one rupee per acre commanded. Little or 
no cash expenditure is incurred for excavation for the cost 
of land required, but bridges and other masonry works 
have to be paid for. They do not obtain on every water¬ 
course, the charges when levied are paid up by the indivi¬ 
duals, who have a claim to the land, such as laud-owners 
aud permanent tenants. The matter is of little or no 
importance, as it forms but a small factor in the benefits 
derived. The larger water-courses are sometimes made 
under the supervision of Canal OflRoers, the people inter¬ 
ested subscribing sums proportionate to arrears commanded, 
in advance. The cost of such water-courses is about 8 annas 
to one rupee, a chain of 100 feet exclusive of land seldom 
or never acquired and of masonry works of which there are 
few. The Canal Department in these oases waives all 
subsidiary charges such as percentages for establishment, 
tools, and plant. 

11. The Ravi water contains silt and salts which are most 
useful for improving the soil. The Settlement OflSoer of 
Qnrdaspnr declared that the poor loams of that district were 
rockimed and improved by reason of canal irrigation 
which in this way differs from well-irrigation. The ktter 
in fact often destroys the land, leaving sulphate of sodium 
and other deleterious salts ou the surface. In certain tracts, 
more notably the salt-zone of the Lahore district, it is 
possible to reclaim such lands and recover them by the use 
of canal water, which washes away or back Into the sub-soil 
the. salts that are inimical to cultivation, aud leaves a rich 
deposit. Some tracts, more notably in the Amritsar 
district, are uncultuiahle or largely affected by salt 
efflorescence, but were sufllcient canal water available for 
all such, these salt lands can be reclaimed. These tracts 
are more particularly noticeable along drainage lines, but 
they were present before the canal was made. Water¬ 
logging is noticeable in but a few places and is due to 
lavish rice irrigation; the possible remedy is change of 
crops, reduction of supply to such tracts by extensions of 
irrigation to others, closing the distributary channels during 
the spring crop. 

The Bari Doab Canal and its distributaries do not, to 
any appreciable extent, obstruct drainage lines or the natural 
outfall for rain water. In a very few localities drainage 
lines have been cleared scientifically, but the necessity in 
each ease is frequently the subject of dispute. For what 
is beneficial to one locality or village is not so to another, 
and similarly as regards individual owners, I do not 
think that the soil is at alt deteriorating in spite of the 
immense produce removed from it and the liberal treatment 
as regards water supply. On this canal the area under 
riee cultivation exceeds that ou any other perennial canal 
in the Punjab. 


The areas booked for some years were as follows 

Acres. 

1894-95 . 

.... 68,795 

1895-96 . 

. 61,208 

1896-97 . 

, . . . 67,693 

1897-98 . 

. 72,475 

1898-99 . 

. 83,166 

1899-1900 

. . . . 70,436 


The areas so cultivated are about one-fourth of the whole 
autumn crop, and it is said to require an average depth 
of 8 feet on the surface to bring it to maturity. My 
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opinion is timt ttw afea wnder this staple wonld stand a 
reduction, but it is a paying crop, on Which Es. 6-0-10 for 
water-rate per acre are charged. It is, howeyer, a food orop 
and it cannot well be replaced by others. 

Having regard to the draining of land I have had great 
experience as I carried out large drainage works in the 
ICarnal and other districts of the Western Jumna Canal, 
and some on this canal. The results were every where 
remarkably good and equal to expectation. Swamps were 
reclaimed and malarious and insanitary tracts improved, 
while irrigation became possible in these and others, ^he 
evil is not rampant on the Bari Doab, but the Canal 
Authorities are alive to its necessity, and, when required, 
proposals for drains and the clearance of drainages arc 
made, which are subject to the scrutiny and opinion of the 
district officials. Drainage works are not called for in any 
shape in the Lahore district, where the absence rather than 
the presence of water is the evil to be combated. In the 
Gurdaspur district the country is so uneven that water 
does not lie anywhere for long, nor does it produce swamps 
in the canal irrigated tracts. In thst district the Canal 
Department has been conoerued in draining a very exten¬ 
sive tract, lying in the low lands along the Bias river, 
opposite to Gnrdaspur station, called the Kahnoowan 
Swamp. Some special expenditure was sanctioned, and the 
work carried out about five years ago towards improving 
an existing drain passing through this tract, with very 
favourable resnlts. Land along the drain is now cnlturable 
with ordinary crops, which before that remained a perennial 
swamp, and complaints have practically ceased. 

The health of the people in tha Bari Doab irrigated 
tracts is good on the whole. I have not heard of the 
prevalence of diseases of the spleen or goitre, indicative of 
malaria, which were so notorious on the old Western Jumna 
Canal, before the remodelling of the canal and the comple¬ 
tion of drainage clearances, I refrain from giving a more 
positive opinion about this point, because it appears to me 
to appertain to the sphere of the Sanitary Commissioner and 
the Medical Officers. I merely note I have not heard any 
complaints on the subject and I have no reason to think that 
there are any latent. 

Having regard to silt and its uses, I would remark here 
that it IS largely need near the larger towns, such as 
Amritsar, as a fertilizer and as a top-dressing for gardens 
and orchards. It is common to see asses laden with it, the 
loads being carried away from the spoil of water-course 
for this purpose. In this connection one must difierentiate 
between the sand silt from which all vegetable mould has 
been washed out, and alluvion silt which is very fine and 
contains earth. 

On the whole I am inclined to think that in many tracts 
irrigatiou is too concentrated, the supply too lavish,, but 
to remedy this, measures are being taken for the better 
diffusion of canal water and consequent irrigation. Per¬ 
sonally I think that we are not marching with sufficient 
rapidity, and that extensions should be more rapidly and 
widely projected and completed. My Canal Officers 
have to undertake the duty in addition to their ordinary 
work. I would have been glad to see a more courageous 
policy and a wider programme accepted by the Local Gov¬ 
ernment. 

C .—Canals cf intermittent flow. 

12. The group of canals of intermittent flow, the subject 
of my text, is called the Upper Sutlej Series of Inunda¬ 
tion Canals, which irrigate the low alluvial plain lying to 
the north of the Sutlej Eiver, and within the districts of 
Lahore and Montgomery. Those in question are called 
the Katora, the Khanwah, the Upper Sohag, and the Lower 
Sobag-Para Inundation Canals. 

(1) Those eauals all take out of the river Sutlej, being 
fed either direct from the main channel or from sub¬ 
sidiary creeks. The latter are rarely constant and per¬ 
manent sources of supply. In no case is there a weir or 
dam built across the river or any work which will head 
up the supply, while to none of them is there a permanent 
or masonry regulator at the offtake, 

(2) The water is distributed to the lands, in the flood 
season by all distributaries, water-courses, and lifts snpple- 
mented by temporary and occasional flood openings in 
the baulks. The system of canals excepting the Lower 
Sohag Canal is an old and somewhat imperfect one. The 
large wasteful direct water-courses, are being gradually 
Irut snrelv replaced by mam or minor distributaries, on 
Iwhiob more complete control over the supply and distribu¬ 
tion and prevention of waste is possible. These measures, 
will now receive a fresh impetus, seeing the Government 


of India has sanctioned this group of canals being classed 
as Major "Works, instead of Minor Works as heretofore. 
Under this system more liberal expenditure chargeable-to 
capital is contemplated. The Lower Sohag-Para Canal' ist 
a comparatively recent work, bn wbiob the canals, branches, 
and distributaries were carried out under a project, and it, 
is therefore a more perfect irrigating maohine than are the 
other three. 

(3) The period during which these canals are ordinarily 
kept open oommenoes on the 1st of May and ends on the 
Ist of October. The rise of the river does not depend on 
rainfall, but on the melting of the snow and somewhat on 
the annual closure of the Sirhind Canal, which takes out at 
linpav, a point higher up. The rivers may fall towards 
the middle of September during the years of drought, but 
an" unfavourable year is one nsually qualified by the absence 
of floods, more especially by their absence during the 
month of September or early in October. Floods in the 
latter are rare. The current year (1900) wag obaracterised 
in this way by an absence of floods in September due to 
the early cessation of the rains over the Hill Tracts. 

Having regard to the Khanwah and Upper Sohag Canals 
of this series, I would quote the following paragraph from 
the Completion Heport. It is dated 1896 :— 

" It must be stated that the work of improvement is 
by no means completed, and that there is scope for much 
further expenditure with a certainty of a corresponding 
improvement in the returns. The distribution is almosi 
entirely effiected from long, badly aligned water-courses in 
which the waste of water is known to be_ enormous,^ and a 
great deal still remains to be done in shortening the 
channels by cutting off long bends, whereby the command 
can in many cases be increased and a considerable saving 
effected in the loss by absorption. The most urgently 
needed Improvement is the gradual construction of nOw 
distributaries with a maximum command and under cofa- 
plate control, in supersession of the long water-courses with 
open Wds, by which the supply is now conveyed to 
more distant villages and which cannot be much longpt 
maintained, owing to the accumulations of silt on theii 
banks, the result of sucOessive clearances for upwards oi 
thirty years. It is only by this means that full advantage 
can be taken of every rise in the river, and the availabli 
supply can be utilized to the best advantage. The oosi 
is, however, not the only difficulty, for the people ar< 
naturally snspioions of changes of this kind, so that com 
siderable tact and judgment is necessary in carrying oui 
alterations. There is, however, great room for improve 
ment in tbis respect, and if the questions receive^ oonstan! 
attention, and sufficient funds can be provided, it may b( 
confidently anticipated that the financial position of thesi 
canals will continue to improve and will be accompanied by f 
corresponding improvement in the condition and prosperity 
of the people.” 

13. On these canals it is not usual or practicable t( 
double-crop the land. 

The irrigation of rice is made praotioable by reason o; 
these canals. The other crops are mostly those which oai 
be grown, were the rainfal plentiful, which it is not. Th 
percentage of 1st and 2nd class crops is about 20* Thi 
probable average increase in the value of crops induced b; 
the canals is one-and-a-half times. Rainfall is never ample 
and scanty rain or drought is the prevailing condition, mor 
especially in the Montgomery district. 

The value of a crop grown on inundated land, may hi 
deduced from the following fact 

"We were charged Ks. 65 an acre for land along the Sntle 
river bank required for a new leading channel of th 
Lower Sohag-Para Canals, some two years ago, but w 
were assessed at He, 76 an acre for the wheat crop growinj 
on it, which was out green. The year was a very dr 
one. 

14. If the river or canal heads fail, liberal remission 
of water-rate are given for failed and immature sumiae 
crops, which may amount to 30 per cent, of the whole 
The lailnre of floods, however, gravely affects the sprinj 
sowings, which are appreciably reduced in area. Watering 
for the spring crop sowings are required after the 1st o 
August, but more especially during the month of SeptSmbei 
The late rise of a river does not afiect these canals to th 
•ame extent, because water is not in much demand befor 
the month of June. The absence of floods also atteots th 
area inundated by the spills from the river which in; 
favourable year force themselves far inland. Complat 
remissions are not granted on immature crops got |toc 
autumn sowings for the spring crop, because the watei 
rate is purposely classed very low in consideration of th 
small value derived. 
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16, The irrigation on these Inundation Oanais is supple¬ 
mented by wells largely in the winter, as the crops get 
but a single liberal watering from the canals before sowing. 
This is the moreessential iii the viiliiges of the Montgomery 
district which is a very dry triict. In the ease of the new 
colonies of the Lower Sohag-Para canals it was one of the 
conditions accompanying the leases laid down by tjovern* 
meut and accepted by the colonists that agricultural wells 
shall be sunk. The number reported up to ihe end of 
1898-1899, as sank under these conditions was 666, having 
about 98 acres on an average to each well. The areas in 
these colonies assessed in the said year as irrigated were as 
follows 

Acres. 

Antumn crop .... 16,958 

Spring crop .... 91)802 

ToTai, . 37,056 

16. We have no statistics of a reliable nature, whence we 
can give this information, but we should not make a 
difference between years of drought and others as the former 
state is oharaoteristio of the tract. 

17. The average occupier’s rates assessed on the Lower 
Sohag-Para Canals were— 

Es. 

for the autumn crop of 1898-99 . 1'68 

for the spring crop „ „ . 0'98 

The water advantage rates were for the same crops 
Es, 0-46 and Rs. 0’85, respectively. 

For the three canals of the Upper Sutlej Series they were 
as follows!— 

For occupier's rate^ 

Montgomery District— 

Es. 

Summer . . . l'S7 per acre. 

Spring , . . 0 94 

For water advantage rates. 

Es. 

Summer . . , 0'64 per acre. 

Spring , , . 0-63 „ 

For occupier’s rates, 

Lahore District— 

Es. 

Summer . . . 1-43 per acre. 

Spring . . . Q-50 „ 

For water advantage rates. 
j Rs. 

Summer ... 0*75 per acre. 

Spring . . . 0*66 „ 


Probably 8 annas is a fair average, for masonry works 
are not common on water-oonrses of these canals. It is 
probable that landholders and their tenants join together 
and dig their watercourses, and that the actual transfer of 
cash seldom or never occurs. The lands usually require no 
further preparation previous to irrigation besides ploughing 
and the raising of small ridges, all of which are not perma¬ 
nent. The tenant could not claim compensation from the 
landlord for such ephemeral improvements. On the older 
systems the cost of silt clearance of watercourses is heavy 
and may amount to from Rs. 2 to Rs. 3 an acre. The water¬ 
courses may have to be cleared two or three times in a crop. 
Where Government has constructed distributaries the 
incidence of the cost devolves on the Canal Department 
in olearing these channels; that of maintaining the 
water-ooursea then becomes a nominal load only. 

19. These evils are unknown in the alluvial tracts, the 
subject of this reference, as the canals flow for half the 
year only and even those lands which are subjected to 
severe inundation never present the appearance or condition 
of permanent swamps. Rain water never flows in the tract* 
and there nre no drainage works whatever, nor are any 
wanted. The country, moreover, is intersected by aban¬ 
doned river channels which would act as drains, if required. 

20. The maintenance, repaire, and clearances are carried 
opt through the Canal Officials, who engage contractors 
for clearing silt; much of the labour is indigenous but, 
some of it is imported. The cost of maintaining the 
canals for direct charges is about one rupee an acre, 
of which about half is for establishment, and of the rest 
a large factor is paid for silt clearances of the main 
channels. On the Lower Sohag Canal a condition has been 
inflicted on the colonists, that when required they must 
turn out and assist in clearing silt from the canal. The 
condition is rarely acted on, because payment has to be 
made to the labourers at a specially high rate, about double 
the normal, so that it is more economical to engage ordi¬ 
nary labourers, even were it necessary to raise the rate*. 
The system in vogue is an ordinary one, it has worked 
well so far, and legislation is not required at present. 

21. At the time of the annexation of the Punjab the 
irrigation system consisted of the Khanwah and Upper 
Sohag Canals, while a reach of the Lower Sohag Canal of 
a small size as far as Haveli, about 20 miles in length, was 
then in use. These canals followed old river arms or 
branches into which water was admitted by cuts from the 
river. All of these systems have been remodelled, extended 
and improved under the British Government, There are no 
private canals in the distriots’within my charge of which 
Oovemmeut has assumed the management. 

22. I would in no case, on the Fanjab plains at least, 
encourage or assist the construction by private persons of 
further canals. All such should be undertaken by the 
Irrigation Department. Even if the canals in question 
were of small size, the principle of allowing private indi¬ 
viduals to control irrigation on land, not owned by them, is 
wrong and is likely to involve the parties in litigation. 
There is no reason why the Irrigation Department should 
not control every possible canal in the Punjab, even 
those which may not appear to be remunerative. Indivi¬ 
duals should not be allowed to acquire vested interests in 
water supplies. 


Mr. A. S. 
Phetaoi 
M. Inst. 
C.E. 


Since the 1st of April last the water rates for the Lahore 
district have been raised to a level with those current in 
the Montgomery district. The water advantage rate in 
the Lahore district is assessed at 12 annas an acre on any 
land irrigated in the year. It may not he charged twice if 
the same land happen to be twice cropped in the same year. 

It is not known what the cultivator pays to the owner of 
the land in the form of enhancement of rent, because these 
parties usually deal in kind, the land-owner claiming a share 
of the produce which may amount to one-third or even to 
one-half of the gross produce. The usual claim is one- 
fourth, in which case the tenants will pay the water-rates 
(occupier’s). The dealings of landholders and their 
tenants having a right of occupancy, are subject to Section 
22 of the Punjab Tenancy Act. 

Water-rates^ called occupier’s rates are assessed on the 
areas actually irrigated and the assessment papers are drawn 
up twice a year. Water advantage rates are charged on fields 
irrigated once a year. There is no other enhanced land 
revenue, that is the wet rate, charged on the holdings of, 
these canals. 

18. Statistics are not available to admit of my answering 
this question, but an outside limit of private expenditure 
to bring water to the fields would be one rupee an acre. 


D. — Tanlcs, 

I am, I believe, the only officer surviving in the Punjah 
Irrigation Department, who has had charge of the Delhi and 
Gurgaon Irrigation Works, which consisted of a large number 
of embankments, tanks, and catchwater drains. These were 
taken over by the District Officials some 20 odd years ago, 
because a sufficient water-rate was not allowed to the Canal 
Department for their maintenance. The rate allowed was, I 
think, 6 annas an acre, and entirely insufficient for their 
proper care and maintenance. This retrocession was a 
retrograde movement, because on the whole the tanks were 
henefioial and worth maintaining, while they required' 
skilled supervision, not likely to be always available under 
the District 0fficers. When in charge of these tanks, I 
ascertained that the effect of a good soaking over the 
flooded' area, lying above the tanks, was sufficient to ensure 
good crops for several years to come. But if water were 
headed np, as must occur during the rains, a summer crop 
could not be cultivated upstream of the embankments, but 
a spring crop only became possible on the impounded water 
being released. On the whole the works were valuable 
and very i!;it6resting, some being of an ancient nature, 
handed down from the Moghul rulers. 
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E.~Wbi,I,8, 

In the Gnrdaspur district the depth of spring level is 
about 13 feet, on the perennial canals. 

In the Amritsar district it is 11 to 18 feet, 

In the Lahore district 40 to 50 feet. 

On the inundation canal tract in the Lahore district the 
depth is from 15 to 20 feet, and in the Montgomery dis- 
triot 23 to 40 feet. 

The Spring level has a tendency to rise in the irrigated 
tracts, which is in a large degree beneficial. Certain 
saline wells are known to be converted by proximity to 
canals into sweet water wells. In parts of the Amritasar 
and Lahore districts there is a tract where the wells are 
almost nuiversally saline, which, when repeatedly used, 
destroy the fertility of the soil and throw it out of culti* 
vation. The wells are in all cases supplied from perennial 
springs and are seldom exhausted by constant working 
within the sphere of canal irrigated tracts. Some wells 
which might be used are abandoned in the canal tracts, 
but such a course is not favoured by the Irrigation De¬ 
partment. This department is not concerned directly in 
the construction or maintenance of agricultural wells 
along the perennial canals, but we observe the spring 
levels twice a year on series of wells all over the irrigated 
tracts. It is well known from our statistics that the 
spring level having risen, and the volume of springs im¬ 
proved, well irrigation can now be more extensively 
practised in the regions commanded by the canals. The 
effect is rather to cheapen the cost of irrigation by wells, 
than to widen the areas irrigable from each well, as the 
well-hlocks must be permanent to a largo extent. Two 
years ago when the Punjab was subjected to a. severe 
drought, many old wells in the districts commented on. were 
re*opened and many new ones were sunk. It may be added 
that in the Lahore, Amritasar, and Gnrdaspur districts 
we are charged practically identical sums for lands which 
are canal and well irrigated, when acquired for our works, 
from which I would infer that the values of produce and 


(22) Mr. H. F. B. Fbost, M.I.C.B., Snpi 
A, — General, 

1. The answers refer to the portions of the Ludhiana 
and Ferozepur districts and Native States oommanded by 
the Sirhind Canal. I have been in executive charge of 
the Ferozepur Division for 2| years, and for 9 months 
I have been in charge of the whole canal as Superintend, 
ing Engineer. The tract is described in the notes on 
Irrigation Works of the Punjab for the Commission on 
Famine Protective Works (1901) in pages 19, 21, note 
IV, and note XVI E, (IV). From these notes it will 
he seen that the oulturable area commanded is 4,085,410 
acres, of which 1,170,000 acres are irrigable at present and 
920,016 acres (or 22’6 per cent.) have actually been irriga¬ 
ted annually on the average during the ten years ending 
1900, while 1,368,528 acres (or 33’6 per cent.) are irrigated 
in a dry year of low supply. 

2. The average rainfall in each month of the year is as 
follows 


January 0'98 

February • . • . • • 0'62 

March ..042 

April, .•*#•,018 

May •«•••*• 0*42 

June • • • • • , • I'OO 

July ,•••<•• 4*75 

August . , • ... 4*30 

September ...... 2*61 

October ...... 0'15 

November . • . • • • 0*06 

December . • • . • • 0'42 


rVutf.—The average la caloalated on the average of the 16 years end- 
tog IBOO. ^ 

8. See paragraph 7 of note IV of the notes on Irrigation 
Works in the Punjab. It may* be added that in the two large 
tracts which are at present not commanded for the reasons 
given in the notes, the demand for water in kharif would 
be as slack as else were on the system (see paragraph 8 
of the notes). The area irrigable from the canal in a dry 
season is limited by the supply available. There is no_obs¬ 
tacle to the extension of irrigation in a dry year, arising 
from causes (1) to (9) except as above. In a year of 
moderate rainfall the area iwjgated is very much less 


other asrrioultnial conditions are about the same in each 
case. It may be recollected also that on the perennial 
canals a certain proportion of the irrigation is by lift, and 
that this is about 6 per centum of the whole. It is, how¬ 
ever, one of the aims of our Canal Offieeia to convert lift 
irrigation into flow wherever possible, because the water- 
rates are but half in this case, and there are certain inci¬ 
dental items of waste in lift irrigation which render it less 
desirable than would appear on the surface. At the same 
time I fully admit that the produce, on lift irrigation is on 
an average higher in value than on flaw, beoanse more care, 
attention, and labour are applied to fields and crops which 
involve the cultivators in special expenses. Besides, in this 
case owing to the op-keep of farm cattle more manure is 
available for cultivation. 

An agricultural well in the Bari Doab Canal tracts will 
fertilise a block or farm of from 25 to 30 acres, hut a good 
canal lift, the labour being less, will probably command 
about double the above area. It is known that wells may 
possibly be worked at so great an expense for the main, 
tenance of the well-cattle, as to leave no margin for 
profit, but this contingency never obtains in the ease of 
canal lifts. 

All the lifts in this part of the Punjab are in the form 
of the Persian wheel made of country wood, the vessels con¬ 
sisting of round-bottom earthen pots hanging on to locally 
produced rope. The value of a complete effective appara¬ 
tus is about Rs. 40. 

No assistance is offered by the Government or by the Iiri- 
gation Department to cultivators, who wish to set up 
lift-wheels on these canals, nor is it necessary or advisable. 
The profits are so great and the initial cost so small that 
any ordinary cultivator can set up such an apparatus, proa- 
vided the Canal Officers grant the opportunity to do so. 

Temporary and unlined wells are not in use in the tract* 
irrigated by the Ravi and Sutlej Canals. Their use cannot 
be encouraged in any case, as without apparatus a^d 
bullocks they would be useless, and were these available, 
the owners would sink permanent wells. 


ntending Engineer, Sirhind Canal Circle, 

than that irrigated in dry years, because the sandy soil re. 
tains moisture well, and large areas can be cultivaied with¬ 
out the help of canal water. Thus on the Sirhind Cana! 
the average area of irrigation is 67 per cent, of the maxi¬ 
mum, while on the Bari Doab Canal (where the condition* 
are dilTerent in this respect) the average area is 83 per 
cent, of the maximum. To this extent then the nature 
of the soil is an obstacle to the extension of the average 
area of irrigation. 

4, 6 and 6.—No reply is given. 

7. fl) On the average, about one seventh part of 
the average area of irrigation has two harvests instead of 
one. The gross value of each crop is estimated at Rs. 28 
per acre. (See the notes, table XYI E (60)). Hence irriga¬ 
tion increases the -value of the produce of land from this 
cause by Bs. 4 per acre irrigated and by Be. 0*90 per acre 
of cultnrable land commanded. 

(2) More valuable crops, such as sugarcane, maize, and 
cotton, are grown on about one-tenth of the average area 
actually irrigated, replacing charri and juar. The 
difference in gross value is about Rs. 10 per acre. Thus the 
increase in value of ihe gross produce due to the substis 
tution of more for less valuable crops is Re. 1 per acre of 
actual irrigation or Be. 0'225 per acre of culturablo land 
commanded. 

(3) (a) Irrigation does not increase the yield. Crops 
irrigated ' from the canal do cot produce better yield than 
crops irrigated from a well, or grown with sufficient rain*. 
Irrigation enables crops to be grown and to come to maturity 
when the wells or rains fail. In a year of ample 
rainfall 606,769 acres or 16 per cent, of the cultnrable 
area commanded, was irrigated, and it may be assumed that 
this area would not have produced a crop, if it had not bean 
irrigated. 

(J) In a year of scanty rainfall the iiTigation would 
he intermediate between (») and (e). 

(c) Similarly in a year of drought 33*5 per cent, of 
the cultnrable land commanded received irrigation (see 
note (XVI){28)). 

8. (1) In a normal term of years 920,015 acres are 
irrigated, and the gross produce of this area is worth 
Rs. 25,760,420, or Bs. 6*30 per acre of oulmrable land 
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fiommanded; I eonsider this iuerease in the total value of 
the produce per acre is due to irrigation. 

2. Similarly in a year of drought the increase in the 
total annual value of the produce per acre of culturable 
land commanded would be Its. 9'38 calculated ou 1,338,528 
acres irrigated and valued as above. 

9. (1) and (3). See note IV, paragraph 9. This has 
already been repotted on, and I have nothing to add. 

(2) In many case.? the owner cnltivates. When the 
land is cultivated for the owner by others, the rent geae- 
rally takes the form of a share in the produce. In such 
cases the owner shares proportionately in the inoreaso of 
the total annual value of the produce due to irrigation. 

10. The tenant generally makes the watereoarso in 
the first instance and always maintains it afterwards. The 
tenant also prepares the land both in the first instance 
and subsequently. But the expenditure so incurred in 
the first instance, both on the watercourse and on the land, 
realU falls ou the landlord who takes it into consideration 


judireotly with other things by taking a smaller propor¬ 
tion of the produce or paying the whole or part of the 
water rate for the first crop. 

The maintenance of the watercourse consists priuoi- 
pally in occasional silt clearance in which the tenants 
combine and carry out themselves at times when tliey 
would otherwise be idle, and the cost cannot be calculated in 
money value. Similarly the preparation of the land, such 
as dividing the fields into compartments or “ kiaris ” and 
petty repairs to watercourse banks is done by the tenant 
in his . own time and is part of the labour of oultivatiouj 
and cannot be calculated in money value. 

II. No damage has resnited (so far as I know) to the 
people, nor has deterioration of the soil occurred from any 
cause eonnected with irrigation. It may here be mentioned 
that with a view to reduce the chance of the soil becom¬ 
ing water-logged, and in order to improve the supply to 
portioD.s of the tract more in need of an abundant supply, 
a certain tract in the Iiudhiana district will in future receive 
canal water only during the kharif season in the same 
way as is already practised in certain pans of the Gurdas- 
pur district. (See note III, Bati Doab Canal, paragraph 
3, second part). 


(23) Me. T. E. Waed, Executive Engineer, Thai Survey Division. 


A.-~Qeneral. 

I am now in charge of the Sind Sagar Uaual Reoonnais- 
eauee, a survey which keeps me out of doors all day, nor 
is it easy to refer to notes, papers or individuals for the 
detailed information needed to reply to the questions. I will 
therefore confine myself to question 3 by a note on the 
possibility of making extensions of the Western Jumna 
Canal to the dry tracts of Hissar and Eohtak,,and to 
question 38 on the working of wells. 

From question 1, I see that the Commission wish to 
know what opportunities I have had of becoming acquainted 
■with my Bubieot. I was trained at Coopers Hill, and spent 
a yeiir on ironworks in England. In India I served three 
yeai'B on the Sirhind Canal, making distributary channels. 
I wais then a year on furlough at Kimberly and Johannesburg, 
South Africa, among mining people, I then spent 2^ years, 
working irrigation channels on the West Jumna thmal, 
before the present large extensions were made, two years 
ou 4he Ohenab Canal weir works and two years in the 
oolojay when colonization was started. I was then ou fur¬ 
ious for nearly two years, spent on farms and mines in 
Soi3h Africa, and sometimes at the London Electrical 
Teojhuical Schools. Since returning from furlough in 1896 
I ^ave spent most of my time on the Ohenab Canal, though 
I [teas on the West Jumna Canal for 3 months and in the 
t^rief Engineer’s offioe for 18 months. While in the Chief 
Engineer’s office I wrote the notes for the Irrigation Com- 
liiiesion. Prom the study of Punjab irrigation questions 
involved in writing these notes and from my previous 
experience, it seems to me that an important point for solu¬ 
tion is how to extend the protection of irrigation to the dry 
tracts of Hissar, Eohtak and Gurgaon. The whole available 
cold weather supply of the Jumna river is used by the 
Western and Eastern Jumna and the Agra Canals. 

The Western Jumna Canal lavishly irrigated a restricted 
tract for some 70 years and then as the last decade was 
largely extended, some of the extensions were made under 
the necessity to find work for the famine-stricken in 
1896-97 and 1899. 

It is perhaps too soon to say whether or no the canal 
could he safely extended further, but I think the result of 
the experience of working tne canal in the last famine 
year (1899-1900) went to shew that rigid attention should 
now he paid to the economical distribution of the supply to 
the tract now commanded. 

This has received every attention, for in Mr. Kennedy, 
Go'i’ernment had the services of a specialist in the work of 
eoonomioal distribution of water, a subject he had studied 
and dealt with in a very scientific and practical way. Ha 
was able to superintend the remodelling of all the channels 
on the canal, and it now remains to work these channels 
with skill and ability so as to obtain the full value there- 
of, an onerous task as the Divisional charges are very 
largo. 

I believe on the Eastern Jumna Canal also much attention 
has of recent years been given to the economical distribu¬ 
tion of the water, but it is probable that the North-Western 
Provinces can utilise all the water saved by themselves, but 
the two Provinces should oa-operate to see that any supply 
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available should be set free for extensions into the un¬ 
protected tracts. 

But the quantity of water thus set free could not be ■Very 
large, and probably not more than enough to irrigate the 
small traets, not now irrigated within the large outer 
boundai'y of the present canals. 

The possibility of an inundation oanal to utilise the 
monsoon flood waters of the Jumna river should be studied, 
all the information is available in the maps, plans and river 
gauges of tlie present canals ; an olfieo with leisure to work 
it up alono is needed. But the gauge diagrams of the 
Jumna river shew that in years of demand the river does not 
give surplus water over that needed for the present canals 
till very late in the Kharif season, and this surplus only 
lasts a short time. I was in charge of the Head Works 
Division in 1896 when every drop of water was needed for 
the canal till well into July ; there were some small floods 
in July, and a big one at the end of August, but by the first 
week of September shingle bands had been pushed across 
the Weir and all the water in the river was used by the 
present canals till the following monsoon rains set in. 
I think that an inundation oanal would be likely to fail 
when most needed, but it might be profitable to design, 
such a work to be made, should another severe famine strike 
these districts. It wonld utilise the money spent on famine 
works, and if it could be so designed that there would be 
no temptation to speculate with the water of the present 
tract by using it on the inundation canal end so bi-ingruin 
on both tracts in an adverse year, it might do useful work 
by providing a Surplus of fodder, raising the spring water 
level of wells, thus placing the dry tracts in a better posi¬ 
tion to face famines. It is not a promising project, but it 
should be exhaustively investigated. 

The question of building reservoirs in the valleys of the 
Jumna is also unpromising, but so far as I know there is 
no information available on the subject. A good reservoir 
would be so valuable that a reconnaissance should be made 
by an expert to see if there are any sites worth detailed survey. 

There remains one more alternative, viz., to save some of 
tho water now lost in absorption in the channels. This is 
known to be very large, and if any large part of this 
could be saved, considerable and very practical and safe 
extensions could he made. So fat as 1 know no scientific 
study of how water is lost by absorption has been made, 
nor have I ever heard of any practical way of preventing 
losses by absorption on big irrigation channels. But wo 
see that village tanks in India, at home and on the Gape 
and large reservoirs in all parts of the world are praotioaiJy 
staunch. And there are good grounds to believe that a 
study of the subject by an expert would end in a practical 
method of treating channels so that these losses would be 
considerably reduced. 

If a big saving of water could be made on the Northern 
Jumna, Eastern Jumna and Sirhind Canals, large exten¬ 
sions oould be made in Hissar, Eohtak, Gurgaon and even 
in Bikaner, and these extensions wonld be so valu¬ 
able in protecting these tracts from famine that the practi¬ 
cal study of losses by absorption' and bow to treat the 
channels so as to prevent them, becomes one of the most 
important to he made in oanal irrigation in the Panjab. 

2 c 


Mr, 

JS. F. B. 

Frost, 

M.I.O.B. 


Mr. T. E. 
Ward, 
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The q^usstion ig not of such importance on the other 
perennial canals because the waters of the rivers sutBoe to 
protect the tracts at their command from famine, hut no 
doubt the prosperity of these tracts would be increased if 
the rabi supply could be made to go further. But were it 
not for the urgent need of water for the so-called dry- 
tracts of the Eastern Punjab, the question might he left to the 
chance of a man arising with energy and ability enough to 
solve it in addition to his ordinary work. But as it is of 
such great praotioal importance, it should be tackled in the 
orthodox way, just as when a new project is to be got out 
for a canal, railway, or a big building, a special staff of 
picked men is placed on duty charged with the work of 
solving the particular business in hand. 

E.—Wells. 

With reference to question 38 on the subject of wells. 
The economical working of wells is a problem of the greatest 
importance to agriculture, as there are large areas that are 
protected by wells, if only they could be worked when 
rain fails and fodder is scarce. The Persian wheel and the 
rope and bucket, which are the usual methods of drawing 
water from a well for irrigation in the Punjab, are good 
appliances, but they both depend for their motive power 
on bullocks, and the bullocks cannot be fed in rainless 
years ; they die and the owner is ruined. In 1896 I met 
Bala Tej Earn, Supervisor, who told me that he had 
spent what leisure he could get studying appliances for 
drawing water from wells for irrigation, in order to im¬ 
prove the prosperity of the part of Eajputana from which 
he came, where the crops depend on wells. But Lsla Tej 
Eam’s services have been entirely absorbed in pushing on 
extensions on the West Jumna Canal to provide work for 
the famine-stricken, and I doubt if he has had any - leisure 
even to think of the work next his heart, much leas devise 
anything useful. It seems to me that a search should bo 
made for a motive power that could be economically used 
in famine years j the appliances in use for raising the water 
are very praotioal and sound, and the improvements that 
could be made in them would never enable bullocks to 
struggle through a fodder famine, though they might make 
bullocks to do more useful work in ordinary years by 
improving the efBoienoy of the machine. On farms at the 
Cape that I know, much the same appliances are used ; 
Persian wheel made in iron and worked by horses and 
mules is very popular in some parts of the Cape Colony, 
but pumps worked by wind mills are also used and give 
satisfaction. In America, too, wind power is much used 
for irrigation. I saw in an American journal some two 
years ago that wind engines were in great demand in 
some parts of Asia Minor for working wells. How far 
this is true I am not able at this moment to say. 1 believe 
they are quite practical and oould be usefully used in India. 

The sun’s heat is a source of power, which might be 
studied. We have no snoh motors in England, because 
there are many other more satisfactory sources of power 
and unless Government works at the problem it is likely to 
be for ever unsolved. But apart from other sources of 
power it is not even certain that the best animal power 
available is used. In the Thai (Sind Sagar Doab) wliere I 
am now, the Persian -wheels arevworked by bullocks, bnt 
unless the rainfallis sufficient to produce grass, the bullocks 
must be fed from the produce of the well land, whereas at 
all times there is grazing for camels. But the people do 
not use camels to draw water. They say it is not the 
custom, that the beam over the gearing would need rais- 
in°- to admit of a camel walking round the gear as buEooks 


do, and that a camel is not strong enough to lift such a 
heavy load of buokets. 

But I saw at Daria Dun Panah Station, Sind Sagar 
Branch, that the water tank for filling locomotive boilers 
was filled by a Persian wheel worked by a camel. TKe 
owner said be bad long used bullocks, bnt the profit was 
small and precarious; and when ho heard that oamols 
were used at the Lodhian well he determined to try it and 
had found it a great success. The roof over the Persian 
wheel gear at this well is high enough to admit the camel 
to the run, but it is doubtful if the gear is best 
suited to the speed and power of a camel. Some study is 
needed to adapt the ordinary bullock worked Persian wheel 
to camel draught, and unless Government works at it and 
solves the practical difficulties and places the solution 
before the zamindar in a way that he can easily recognise 
the value of the change, none will be made. No doubt in 
ordinary years the bullock is much the more conveuient 
animal, but in years of scant rainfall the camel is easier 
fed than the bullock, and if by bis use wells could tido 
over such times. Government would profit by the pros¬ 
perity of the people in so many ways that the expense of 
studying and working out the problem, supposing that it 
is a practical one and the well at Daria Uun Panah seem* 
to show it is, would be justified by the good attained. 

Soring Tools. 

With reference to boring tools it may be useful to know 
that the Cape Government supply boring tools to farmers 
to bore for water. I believe the Government lend the tool 
and supnly a foreman, and the farmer pays the cost of 
working it j but I am not now certain how the expenses are 
distributed between the Government and the farmers, I 
met farmers who had used them, and I saw the tods at work 
when I was in the Colony six years ago, the convenience was 
much appreciated, and I believe the Government was ?weU 
satisfied with the results attained and was pushing the! use 
of the tool. Politics enter very largely into questions of 
this sort in a Colony, but I have no reason to think that 
the suooess was due to causes that do not obtain in India- 

It Is conoeivable-.that Government might undat certain 
eiroumstanoes find it profitable to furnish power to^ work 
wells. In the great advances that have been made in the 
last decade in the transmission of power from prime 
means, it ie quite conceivable that an expert in such matters 
working in conjunction with an expert revenue officer oonld 
work out a practical sobeme to convey power to wells to 
work them at all seasons, or if that would not do, to supply 
power when a fodder famine threatened and so relieve -the 
bullocks and save their lives as well as the crops and the 
farmer, and thus reduce the famine expenditure on useless 
works such as raising roads, etc. 

In some districts wells fail in famine years owing to thVs 
sinking of the level of the subsoil water. In reports on thte 
tanks of the Gurgaon district it was said that the storag^ 
of water had raised the water in the wells over a large area. 

Perhaps something more oould be done in this diieotion 
by conveying and storing the waters of drainage, in good 
years, or even making escapes from the Jumna and Sirhind 
Canals into the dry tracts witn the ohjeot of improving the 
underground waters of these tracts. It might be that 
Such works would not be nseful enough to justify their 
construction in a time of prosperity, but they might be 
planned and laid out to be dug by the famine-stricken as 
works that would be more useful than raising roads, eto. 


(24) Mb. P. E. Gwythbei Executive Engineer, Dera Ghazi Ehan District. 
A. — General, follows:— 


1. The following replies refer to the Dora Ghazi Khan 
district, which is situated in the south-west corner of the 
Panjab and lies within the arid tract of minimum rainfall. 

My acquaintance with it extends over a period of three 
years as Divisional Officer in charge of the Indus (right 
bank) Inundation Canals. 

2. The district is an extremely dry one; and the rainfall 
is both scanty and uncertain. During the three years 1 have 
been in it the average has varied from 1‘05'' in 1899-1900 
to 5-14" in 1898-99 and 0'8" in 1900-1901—the last being 
considered a favourable year. 

The normal average of previous years is stated in the 
Settlement Report of 1896-97 to be 8-6’ distributed as 
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Of tbe foai; tetails into which the district is divided—the 
Sangarh or the n,ost northern exhibits the largest, and the 
Eajanpar (to the extreme south) the smallest average. 

In 1899-1900, the record for the latter over 12 months 
was only ’14.'' 

3. (i) Population, 

The district is, for India, a sparsely populated one : with 
an area of 5,000 square miles. It possesses only 404,000 
inhabitants (Census 1891), yielding a density per square 
mile of 80: per square mile of cultivated area-,—250. 

The hulk of the population is settled within the tract 
irrigated by the Indus Canais and protected from inun¬ 
dation by our embankments. The density is thus found to 
be greatest in the best Irrigated tehsils (Ghazi and Jam- 
pur) where it reaches 125 and 100 per square mile of area ! 
fiaiaupur, which is badly commanded and unprotected by 
embankments can only exhibit a density of 45. 

It is in the last-named arid tract that extensions of irri¬ 
gation are most desirable and desired. 

To Canal OfScers this sparseness of population has 
always seemed to be the weak point of projects framed to 
increase or extend irrigational facilities—colonisation being 
out of the question on purely inundation canals : the 
doubt involved is felt to be an obstacle to assured success 
and to a commercial return on the money expended. 

The civil authorities are however sanguine that no such 
obstacle would iu practice exist— given the water, culti¬ 
vators would quickly be forthcoming, and the hill Biluoh 
tribesmen would soon settle down to more peaceful voca¬ 
tions iu the low lauds. 


this past year) in September oondnees to a small crop and ■dft'. 
large remissions for failures, Quythtt- 

(vi) I do not think there is any laok of funds for culti- 
vation of extended irrigated areas. Given the water, thera 
will be ample money to finance its use. 

The irrigable area is not a desert ; villages, wells, etc., 
exist,and'preoarious irrigation from flood and hill torrent 
spills has been carried on for many years. The expendi¬ 
ture at the outset would he confined to making watercourses: 
subsequently as wealth increased new wells would be built, 
new land brought under the plough, and cattle imnoried. 

The initial outlay should not prove heavy in a populated 
tract. 

(vii) The people are distinctly conservative, and reseirt 
any increase of assessments, even when they know snch 
increases to be fair, just and moderate. The fact is, water 
rates (i.e.. occupiers’rates) have only lately been introduced 
into the district, and it is a form of revenue to which they 
are not accustomed. For generations they have paid no 
special rate for the use of water aod have been lightly 
assessed on the ground that their irrigating supply was 
more or less precarious. 

The increased rates both of land revenue and occupier’s 
were not well received, and the further increase in tne latter 
that is desirable when the canals have been remodelled, 
will be regarded with disfavour. 

I think, however, this feeling exists mainly among the 
better class, the privileged and well-to-do, who resent all 
infringements of ancient local customs, while equally keen 
on seenriug fresh privileges and exemptions. Among 
these the tribal Tumandars stand foremost. 


We have lately sent up a project (the Talai) for protect¬ 
ing and irrigating the whole of the Bajanpur tehsil border¬ 
ing the Indus—to cost 15 lakhs s the question has been 
raised whether the expenditure is desirable on an innuda- 
tion system in a scantily populated area. Personally 1 do 
not experience any difficulty in accepting the views of the 
District Authorities on the sobject. Provided the re- 
modelled canals work lairly well, I believe cultivators will 
always be found, gradually at least, commensurate with tho 
demarnd. 

(ii) The supply of cattle is at present hut little in excess 
of loOal requirements : given however, an increased demaud, 
it is certain a larger supply would be forthooming. 

Ploughing cattle are largely imported from Baluchistan 
an^he breed raised in the south of the district is famous, 

Under this head I do not think any obstacle to extension 
of prigation exists. 

liii) Manure is seldom used in the district. Except in the 
ijjUmediate neighbourhood of towns or villages where high 
wltivation and double cropping are necessary, it is not 
needed. The area available is large enough to allow of a 
Regular rotation of crops, whereby land is allowed to lie 
f,^ow for a time. 

Well holdings of long standing irrigated permanently 
from canals, use manure, of coarse, as far as possible, but at 
the outset it is not a necessity to a new project. 

(iv) The soil of the tract irrigable from the Indus is 
everywhere suitable for irrigation and excellent; it is a 
loamy river deposit on which cotton and staple grains 
thrive. No “ black” or,“ kappar ” soil exists. 

S. (v) All inundation canals are affected by the ques¬ 
tion of uncertainty of supply : the areas irrigated by them 
‘fluctuate greatly from year to year. It is seldom that 
supplies of water are equal to the demand; as a rule, they 
are either excessive' (leading to flooding, waste and water¬ 
logging) or are so badly distributed over the irrigating 
season as to he insufficient. 

In an arid district of scanty rainfall water is a vital 
necessity: without it cultivation is precarious—almost hope¬ 
less (wells being unworkable during the great heat preva¬ 
lent from May to September): however irregular the supply 
may be it is doubly welcome. In the absence' of any 
other possible method, an inundation canal is desirable, 
it wilt every year pour a certain volume over the 
country, raise some crops, and induce that steady growth 
of population, cultivation and general prosperity which 
has been a marked feature of the older irrigated tracts 
around and in the neighbourhood of Ghazi. 

Praelioally and generally the water supplied by such 
canals is ample for the maturing of a lehanf crop and for 
rahi sowings. Every fifth or sixth year a bumper crop 
is obtained,—in between are found periods when a late rise 
of the river, or an abnormally early fall (such as occurred 
Punjab 


Take the case of the Talai project mentioned above : 
it is generally regarded as desirable that Tumandars’ 
” jagirs” should be assessed with water rates for the bene¬ 
fits of irrigation to be extended to them. 'I'hey keenly 
desire irrigation, and have urged on the Civil Authorities 
most persistently the immense benefits to be obtained from 
the Talai scheme j but as soon as they ascertained their own 
pockets would be touched, and that there was no intention 
of giving them an expensive supply of water free of charge, 
they changed their attitude, they found they did not want 
canal water at all. 

This objection is not based on any sound reasoning, and 
should not interfere with extensions which are designed 
with a view to improving the district, specially the yeoman 
class. 

(viii) I know of no suoh reasons. 

(lx) The extraordinary vagaries of the Indus is to a 
oOrtoin extent a difficulty which the district has to face. 
It is a difficulty common to all inundation canals, but in¬ 
ordinately prominent on the Indus. Iis ceaseless west¬ 
ern encroachments, and frequent oscillations constitute a 
danger, for the failure of an embankment is liable to result 
in the inundation of a part of the irrigated area. 

The difficulty is, however, not insurmountable ; it is 
merely a question of expense. The damage effectfd by 
such vagaries raises the cost of maintenance appreciably, 
but it can be removed or remedied. 

(J) A lesser evil is that of water logging. Owing to ap 
extremely improvident, uncontrolled use of water, parts of 
the district are swamped, and there is reason to believe a 
similar evil would befall new tracts awaiting irrigation. 

The evil is, however, remediable: given more funds 
and it should be quite possible to control and limit all 
supplies to the demands of the areas dependent ou them, 
while restricting those needed for water-logged tracts^ 

4 and 5. I am not competent to answer these questions. 

6. I know of no instance in which the extension of irri¬ 
gation has injur/d other cultivation by attracting its culti¬ 
vators. 

The latter will never leave their own land if they possess 
cultivating facilities, especially irrigation : and if they do 
not, it is desirable that they should take up land which 
can be made productive to themselves and to the public. 

O.—Canals of intermittent flotn. 

12. The Indus canals, like all inundation canals, are 
merely open cuts leading from the river to the land to be 
irrigated. During the winter they are dry: about the 
16th April (earliest) the river rising with the heat and melt¬ 
ing snows fills them with water, and they continue in flow 
until September or October when the river falls to low 
water levels. 


2c2 
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In size they vary from 15' bed width to 40', and in 
flood flow with depths varying from 7' to 10'. 

The bed level at point of bifurcation from river —an 
important point in these oanala—is fixed with reference to 
the cold weather level of the parent stream) so as to be 
at or only slightly above that level. This ensures an early 
supply in April or May for the cultivation of high class 
crops—indigo, sugarcane, tobacco and cotton. 

To obtain a supply lasting to the end of September or 
middle of October is not always feasible : much depends 
on the state of the rivet and the amount of rainfall. It is 
partly secured by arranging a suitable position and di¬ 
rection for the offtake of head reaches. 

When this is very favourable, the canal may continue in 
flow throughout the winter months. I have known several 
such eases ; the Shoira Canals have flowed continuously from 
April 18h9 to October 1902, and similar instances frequently 
occur, 

There are 14 canals under our control in the district, 
each having a separate offtake on a river frontage of about 
120 miles. Dug by native promoters before or shortly 
after the annexation they are, as might be expected, very 
faulty in design and at their best, primitive iriigating 
machines. 

Much remains to be done towards improving them ; the 
channels are at the present day in much the same oondition 
they must have been in 20 or 2B years ago, and funds are 
needed not merely for extending irrigation but for remo¬ 
delling existing channels by— 

(i) improving defects in alignments, 

(iil rebanking, - 

{iii) constructing distributaries, 

{iv) controlling supplies by building permanent 
outlets. 

All the Indus canals are now systematically graded 
every year and records kept of the state of each at the end 
of each working season. 

2. From the main Government channels water is led 
on to the fields by open outs, constructed and maintained 
by the irrigators. These watercourses are characterised 
by their great length, tortuosity and high spoil banka and 
are quite uncontrolled as to supplies drawn off. 

Where the land is high and irrigable only during floods, 
the watercourses are frequently mere outs in the canal 
banks, through which flood waters pass on to the fields. 

Another form is the Persian wheel, used for lifting 
water in low supplies on to oomparatively high fields, the 
“ghiiar” is closed during floods and the outlet then 
irrigates by flow. 

The system of watercourses that has been handed over 
to us is an eitremely complicated one: the channels have 
been made solely to suit individual wants, and frequently 
cross and recross each other in a puzzling manner. The 
number in existence is far in excess of requirements: one 
canal 1 have been examining, showed there was on the 
average 1 outlet to every 50 acres of area commanded. 
Frequently one well holding of 60 or SO acres is found 
to have a couple of ontlets aided by 5 or 6 cuts through 
canal banks. 

The result of the system is a very extravagant use of 
water, low duties and considerable loss of revenue. It is 
the tail reaches which suffer roost, the supply available 
there being on every caual in the division very inadequate. 

Most of the flow irrigation is affected by means of tem¬ 
porary dams placed in the main ohannels during “ tatils." 
By their means water levels are raised and flow rendered 
possible. A very large number of such dams are in use 
every year, complicating the system " tatils ” and 
rendering it difficult to supervise them With Our present 
establishment! 

There are practically no distributing channels: all 
watercourses feed from the main canals direct. As a 
consequence they are often of inconvenient length and 
size. 

“ Tatils ” have to be enforced on every Government 
channel from head to tail except in high floods. 

Only the main canals and their branches are maintained 
by my Department: all distributing (minor) channels are 
owned and kept np by irrigators. 

3. The supply in the Indus canals is ordinarily main¬ 
tained for— 

(a) 170 days when the rainfall is good, 


(i) 156 days when it is scanty, 

(c) 136 days, when there is no drought or failure 
of the monsoons. 

13. As I have remarked above, water is a vital rieoe.ssity 
in such districts as Dera Qbazi Khan on which its life and 
existence depends. Take away canal water and a flood 
swept tract remains,, which would be uucuiturable in the hot 
months and uninhabitable. 

It may be accepted therefore, that but for the canals 
there would be praotioally no Marif crop m the district 
which would be the poorer by, say, 140,000 acres outturn 
of seeds and grains (valued roughly at 30 lakhs of rupees). 

(2) Similarly the canals permit of the cultivation of indigo 
and rice, which are purely canal crops and could not be 
matured from wells. The value of outturn from these two 
alone amounted in 1898-99 (a poor year) to 20 lakh rupees, 
rice being largely cultivated and highly valued. 

Of other high class crops, cotton, tobacco, poppy, sugar¬ 
cane and pasturage are grown to a far larger extent than 
would bo possible on well lands, and in the same year were 
valued at 6 laUbs. 

(3) The Revised Settlement Report shows the yield of 
wheat on “ chain naliri ” land to be 400 seers per acre 
(average), wbiia the yield from pniely inundated lauds 
is only 2i0 seers-—the difference being creditable to canal 
irrigation. 

The same difference would he found in all crops culturable 
from wells only, the introduction of irrigation would mean 
an improvement of at least 60 per cent, in their yield value, 

The rainfall of the district is quite insufficient to mature 
crops ou ; in a normal year wells are not so much worked 
and cattle get a rest: in a year of drought they, are 
constantly worked. But the outturn of cultivated/land 
is not affected (except in the winter) by the amount of 
rain that falls. 

The difference between years of ample and scanty rain 
would be merely that due to the higher prices obtained 
for edible grain mainly wheat, juar and rice. 

14. (1) A late opening of canals induces a shrinkage in 
the area of high class valuable crops, especially cotton 
and indigo, and the substitution of inferior crops of small 
value such as bajra, china and til. 

A very bad year may even affect the rice crops, The 
season of 19dl was most unfavourable, some of the canals re¬ 
maining dry till the middle of June. On these there was 
a ounsiderable shortage in rice. 

In such years cultivators attempt to make up for their 
bad kharif by watering a larger area for rabi sowings. 
Such waterings are commenced early in July. 

(2) An early cessation of supplies generally affects dJl 
crops except indigo and rice which arc harvested first. 

The absence of water in September and at the end o| 
August is injurious to the outturn, prevents the crops being 
maiored and is the cause of heavy “ kharaba ” remissions. 

The winter crop is naturally affected as well, and a 
decrease in the wheat area results. 

In 1900 we did a maximum recorded area—the river 
rose early and did not subside till the middle of October. 
The results were a large and bumper crop, botli kharif 
and rabi with an unusally small percentage of remissions 
and an excellent yield. 

The year was characterised by an absence of high pro* 
longed floods, which cause breaches, floods, water loggings 
leading to deterioration of soil and heavy remissions. 

The best years on Inundation Canals are thns seen to be 
those in which the river rises early, is maintained at a high 
level throughout, and in which there are no high fl.oods. 
Such conditions would be obtained by an early hot weather-^ 
following on a cold winter and followed by a moderate 
sustained monsoon. 

15. Id the canal irrigated tract ordinarily the supply li 
not supplemented by well iirigation except in the following 
ca -jes 

(1) Wheat: this is sown on canal wetted land and ie 
matured by Welle, as the canals are dry throughont the 
winter. (Also gram and poppy). 

(2) Cotton is grown on canal water, but the final wet¬ 
ting is done from wells after the canals have dried. The 
plucking of this crop is done in November and December- 
(Also sugarcane). 
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(8) Tobacco is sown at tbe outset on well water, but 
matured when possible ou canal. 


20. The canal-s with their branches are maintained Mr. F. F. 
wholly by Government from head to tail. Qwyther. 


17. (1) No water or other rates are usually paid by culti¬ 
vators to the owners of private canals : a mutual arrange¬ 
ment is entered into whereby the former as-sist in clearing 
and maintaining the canal, while the latter dig it at the 
outset. 

This was the arrangement on the Dhundi canal—an 
attempt ou the part of the promoting syndicate to recover a 
Water rate resulting in a deadlock and the ultimate assump¬ 
tion of control by Government. 

(2) The cultivator or tenant does not pay the landlord 
any aoreaga rate for the benefits of irrigation; he has, 
however, to give him one-third of the produce of the land 
in kind. 

(3) Land-owners are assessed with a water advantage rate 
varying from 8 to 10 annas an acre in addition to a fixed 
assessment varying in different areas from 12 to 16 annas 
per aoi'6 (average cultivated). • 

(4) No royalty is paid in-this district by owners of 
private canals to Government. 

18. The only private expenditure necessary to bring 
water to the fields is that due to constrnotion and main¬ 
tenance of water-courses. 

The former falls on the landlord: the latter on the 
tenant. 

The actual amount varies greatly. On the Sidhnai Canal 
(Mnltan Di-triot) the construction of village minor channels 
was efieoted within a rate of As. 8 per acre commanded. 

Hence I should put it at about Re. 1 per acre irrigated. 

The land is not prepared much for irrigation—the ruling 
as to dimensions and partitioning of fields is not observed, 
ai^i the husbandry is often so poor that even jungle growth 
is not removed from cultivated land. 

i.9. No damage has so far resulted to the health or 
h} sique of the people from imgation. The climate is a 
ry one, and the fact that irrigation only lasts for 5 months 
outi of the 12, checks any tendency to deterioration, 

With the soil it is otherwise. The long unchecked pro¬ 
fligate use of watercombined with a rather alarming growth 
0 ^ rice cnltivation has induced water-logging in parts of 
ttie district. {Dehra Qhazi and Jampur Tehsils;. 

This evil is popularly attributed to the westward en¬ 
croachments of the Indus—^an arrangement that will not 
bear analysis, as the worst tracts are situated farthest 
from the main stream. They are found to be low-lying 
areas easily commanded by flow, extensively cultivated, and 
with a large canal supply close at hand. 

The water-logging occurs from June to September, and 
is not very largely prevalent, but tends to increase, as 
the rice area increases year by year. It is stated these 
areas can now grow nothing else but rice. 

They have been under irrigation ever since we came into 
the district, but the deterioration of soil seems to have 
occurred within the last ten years. 

The remedy is, I think, an easy one. Check the wasteful 
use of water by controlling the private water-courses, and 
by limiting the size of outlets to actual requirements with 
permanent outlets of standard type. If this proved only 
partially successful, I would limit the canal supply allotied 
for such areas, and even impose a punitive rate on rice 
cultivation. 

Rice is a crop that peculiarly suits the local zemindar: 
it is easily cultivated, requires no husbandry, and is well 
matured within the irrigating season : it is moreover a 
most profitable crop (we value it at Rs. 60 per acre). In 
places I have known it to give a double crop before the 
canals dried up. 

It would ha extremely difficult to undertake any drain¬ 
age scheme, as the river water surface is higher than the 
tracts affected. Such a scheme would be costly and should 
be a last alternative. Where feasible I have known it to 
succeed admirably—for instance the water-logged villages 
on the right bank of the Siihind Canal Main line were 
greatly benefited by a drainage scheme : but a great deal 
of care and attention had to be given in order to insure 
success. 

Salt efflorescence does not trouble the irrigated tract to 
any noticeable extent. 


The silt clearances are done once a year, between January 
and April, and are finished by the 16th of the latter 
month before the river rises. At the end of the irrigating 
season in September surveyors me sent out to map the 
position and main features of the Indus over a length of 
100 miles (roughly)—from a base line laid down on the 
right bank last year. 

They then level down all the Government channels and 
send in longitudinal sections, on which the Divisional 
Officer lays down suitable gradient. Estimates are then 
proposed, and on receipt of sanction clearances are started by 
contract work early in January. 

The ibbour employed is entirely local, wbich benefits by 
the annual expenditure within the division of a sum of 
about Rs. 75,000. 

The maintenance during the irrigating season includes 
watch and ward over many miles of flood embankments 
and along canal banks. Olherwise all work is confined to 
the cold weather when labour is available and cheap. 

The system works perfectly well, and no difficulty exists 
in getting through all necessary work in time. All charges 
for maintenance and clearances, etc., are made to Revenue. 

No legislation is necessary. The average cost of such 
charges is about 1-4-0 an acre: the figure is a high one, 
and rendered abnormal by the inclusion of charges relating 
to the long line of river flood embankments, and works 
required for training the Indus or defending its right 
bank from encroachments. ' • 

21. Many of the Indus Canals were constructed by private 
individuals or syndicates. The Massuwah and B’agalwah- 
Dhori were dug in 1862 and 1863, and about the same time 
the Nur and Dhundi Canals—the former by prominent in¬ 
dividuals or zemindars for their own or their tribal lands— 
'the latter by a syndicate to whom Government had con¬ 
ceded a large area of waste lands, in return for which 
they were to extend and improve these canals. 

Great diffloulties were experienced by these promoters 
in managing their property —their attempts to recover 
dues for extending irrigation were stoutly resisted by the 
cultivators—and successfully. Water was gi'eedily taken 
but the right to levy rates was denied, and in all cases the 
promoters found their speculation so unprofitable that they 
had to ask Government to undertake the management. 

This was eventually done about 1880, Government buy¬ 
ing out the original proprietors. 

The reason of these failures is fairly evident: the 
actual excavation of such channels is at the outest a matter 
of no great difficulty—as each village is glad enough to 
help, But it is otherwise with the succeeding labour of 
maintenance and up-keep—these the promoters ever found 
a heavy drain on their resources which they were unable 
to finance. Had they the legal right to levy water rates 
and the power to enforce them, the collapse of their enter¬ 
prise might perhaps not have, qome so quickly. In any 
case I believe it was bound to follow sooner or later. It 
requires an extremely strong and thoroughly impartial 
master to manage so necessary a commodity as water among 
a mixed population accustomed for generations to use it 
without charge as wastef ully as they pleased. 

Under the first settlement, even under Government 
control, the Indus canals worked at a loss, barely paying 
the cost of their up-keep. 

22. I should never recommend the eocouragement of 
private enterprise in the extension or development of irri¬ 
gation—it is diametrically opposed to the interests of our 
Government and the general welfare. 

Private enterprise can never cope with the problem, 
because— 

(1) It lacks the necessary authority and power to enforce 
its rules. 

(2) It cannot be impartial, Government can he so, and 
the cultivator knows it. 

(3) The financing of such projects is difficult enough, 
but the succeeding maintenance is even heavier. Either 
it is not done and the channel falls into disuse, or its cost 
is a burden—especially in unfavourable years. 

(4) There is a definite difficulty in securing a return On 
the capital spent. 

(6) The projects resulting from such enterprise are 
immature, badly executed, and mainly subordinated to in¬ 
dividual inflneoces. 
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(0) It i« the rich powerful landowner* who alone profit 
'■ by them—the poorer classes gain nothing. 

In every single ease I have come across, private canals 
have turned out failnies, and Government has had to step 
in. The condition of affairs internally can only be des- 
oribed^ as chaotic, while externally the channel has fallen 
into disrepair ; no method, no order anywhere - each village 
seeking to outwit its neighbour and attain its own ends. 
Snoh things are attempt^ now on Government canals, 
but have to be promptly checked by law and official 
anthoi'ity ; they are more openly and flagrantly shown on 
private channels where such restraining influences are not 
clearly evident. 

The net result of private ownership of canals is clearly 
disoernable by those who have the opportunity of follow¬ 
ing events. The Tumandars (Biluch chiefs) desire nothing 
better than that the management of channels passing 
through their tribal limits should be entrnsted to them, 
putting forward as an unanswerable reason the interests 
of their tribes: yet the praotioal result is that temptation 
is offered of absorbing water at the expense of the tribes¬ 
men. 

The smaller landowner—the yeoman—would vote solid 
for a pure impartial official control under European super¬ 
vision: also for a more efficient and solentifid outlay in 
the initial stage on properly constructed channels. 

F. — Wells. 

(1) The average' depth of permanent wells within the 
irrigated areas of the Ghazi and Jampur Tehsils (where 
irds of the canal crop is found) ranges from 12' to 16' 
(to water surface), and even 20'. 

In the north (Sangarh) and on the western osnal border, 
water is found at depths varying from 20' to 26'. 

In the south it is reached at 14' to 25' below the ground. 

These water levels vary greatly with the seasons—risiog 
rapidly with the river, and decreasing as it falls- 

(2) The supply tapped by wells is from peroolation : it 
never fails aud is never too saline* to use (though 
frequently unfit for drinking). 

These conditions obtain in the canal protected areas. 

In the Fachad tract—partly desert, party cultivated by hill 

* Eicopt on the boidei, or west edge of Irrigated tract whore water ' 
is frequently unuseuhle lor irrigation. 


torrents—wells are only made for drinking pbrpoees and 
are very deep. This part of the district is too high to- 
be ever commanded by the Indus waters. 

(3) The average cost of a well is Bs. 300 : in the Pachad 
about Its, 2,000. 

(4) “ Pucoa ” wells of burnt brick are nsually con- 
structed aud last a lifetime or more. 

(5r The Persian wheel, single or double, is alone used 
here for laisiug water. 

(6) Well holdings vary in size, they are larger near the 
river aud in the lich caua! tracts than elsewhere. 

In the north about 28 acres form a holding—between 
Ghazi and Jampnr in tl.e centre 22 to 27—on the westeia 
border 9 and in the south Irom 11 to 8 acres. 

(7) No purely well irrigation is done: well water 
generally supplements aud assists the canal supply. 

Under snoh circumstanoes the average cropped, area varies 
fi'om 24 acres in the north, to 16 and 11 iu the centre and 
6 aores In the south. ' 

In addition a portion of the holdings is irrigated from 
canals without the aid of well vrater. 

38. No serious difficulties are encountered in seleoting 
sites for irrigating wells, or in oonstructiug them ; water is 
met with all over the irrigable area, and wells present no 
difficulties. 

Assistance has never been oSerred by Government and is 
not needed : natives ate able to deal successfully with this 
subjeot and are to a certain extent experts at it themselves. 

I do not think expert advice is necessary, or that it 
would help the Zamindar at all. 

39. No : wells are so easily constructed that it is pn- 
neoassary for Government to undertake work whioh the 
private landlord Is competent and able to do, and of the 
advantages of which he is fully aware. 

.Moreover the latter would regard such action with 
suspicion, as being a way of increasing his land revenue. 

40. Temporary wells are not common, they are used only 
along the river’s edge, where there is a fear of a more 
permanent structure being carried away by erosion. They 
are not needed elsewhere, as even the best of (hem only last 
some 10 years. Even in a year of drought they are pot 
needed, as the canals suffice to irrigate a minimum aria. 


Mr. J. J. 
ScratchUy. 


(26) Mb. a. J. Scbatchlbt, Executive Engineer, Khanki Division, Chenah Canal. 

A, — General. 

1 have had Sub-Divisional charge in Ehanki Division in the years 1886-1889, divisional charge, October 1900 to date, 
and divisional charge, Lyallpnr Division, October 1898 to October 1900. 

2.—Chenab Canal, Khanki Division. 

StHtement ihowing average rainfall in the Gnjranwala District, 



January 
February 
March • 
April . 
May . 
June • 
July ■ 
August 
September 
October 
November 
December 


AVEBAQE, IS92-18SI). 


Tbusxl 

WaZibabas. 


Tsesxl Hahkabad. 


Tshsil Tbhixl 

HaIXZABAD. HmZAB.iO. 


Chinawan^ KUa Sam Konr. Jacdokl. - Nantiana. 
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Moutli. 

AVERAGE 1896 to 1901. 

AVEEAflE 
1868 TO 1901. 

Hampur. 


TSHSIL 

Ehankl. 

CbinawAn. 

Gagar. 

Naanana. 

Vanlke. 

Jandoki. 

January 

• 





0'82 

0-84 

0-73 

0-69 

0-67 

0-40 

0-61 

February 






1-30 

1-16 

0-89 

1-04 

0-82 

1-25 

1-11 

March 

• 





0-66 

0-42 

0-29 

0-40 

0-27 

0-37 

0-26 

April . 

• 


s 



0-12 

0-19 

0-07 

0-10 

0-20 

0-16 

0-06 

May . 






ro3 

0-96 

0-72 

0-94 

0-83 

0-88 . 

0-91 

Jnne . 

• 

• 

• 



1-06 

0-39 

0-79 

0-70 

0-90 

0-97 

0-66 

July . 



• 



3-81 

4-36 

2-04 

3-36 

2-62 

2-83 

2-12 

August 



• 



3-81 

2-27 

2-56 

3-60 

0-78 

2-42 

0-96 

September 

• 

« 

* 



l-«2 

2-36 

1-47 

1-09 

0-92 

0-80 

0-97 

October 

• 


* 


. 


0-11 


• AS 

0-02 

ITI 

•M 

November 





• 


»V« 


S*s 

• s« 

tv* 


December 





t 

0-47 

0-44 

0-46 

0-46 

0*66 

0-28 

Ch32 




Total 

• 

14-90 

14-00 

10-02 

12-24 

8-58 

10-35 

7-86 


Mr. A. J. 
Serateiley. 


General average of the Khanki Division in— 


January 
Pebmary 
March . 
April . 
May . 
June < 


, . . 1-06 

Jnly . . , « 

. . . 1-21 

August . , . 

. . . 0-47 

September , • 

. . . 0-29 

October . . • 

. . . 0-92 

November , . . 

. . . 1-42 

Daoember . • • 


8. I have no exact ItnowleJee of the villages beyond 
eanal limits. There is no soaroity of labour in the Cbenab 
colony, but in the old villages of the Khanki division 
the labour is not sufficient to irrigate over 60 par cent, 
of ihc land and judging from the state of the old villages 
I should say that if water is extended to old villages in 
the Gujranwalla district, which do not at present irrigate, 
the maximum irrig ation which will be done at first, will 
he ^ per cent, of the village area. Up to that extent 
1 a^ of opinion that labnur and cattle would be forth¬ 
coming. 

( 2 ) The people generally do not use much manure, it 
is used principally in cane, maize, and rice. I should 
say in canal villages about 13 per cent, of the land could 
b0^ manured yearly. Thera is certainly not sufficient 
nianure to maintain the fertility of the land if the whole 
dllage area were sewn each year. 

(8) The soil generally is a stiffish loam, with patches of 
very light sandy loam and kalear soil suitable for rice. 

Frantically the whole of the land is eminently suited 
for irrigation. 

7 . (1) The general rotation of crops followed, runs 
through a period of two years beginning from a khartf 
crop. 

The seasons for the two years run: 1 kharif, 2 rabi, 
8 khaiif, 4 rabi. 


4 - 80 '> 

3-50 

1'62 Yearly total 
002 =l'6-23 

0-00 
0 - 62 ^ 

season is fallow and in the fourth season (rabi) is sown 
wheat. 

Charri Bajra, J«<w-are sown after wheat, if the land 
is good, as in the Lyallpur division, Chenab Canal: the 
charri, bajra, juar may be followed by wheat, masw, 
barley, but m the Khanki division where the land is 
not so good and the cultivators are inferior, after charri 
lajra,}itar, nothing is sown in the second and third 
season and in the fourth season wheat is sown, 

.Bice.—May be followed by barley in the Khanki 
division hut is generally left fallow till the third season 
when rice is again sown. It is oocasionally followed by 
wheat when the land is suitable for wheat growing. ’ 

It is almost impossible to give definite figures for the 
increase in value of produce of land owing to the possibi¬ 
lity of cultivating two crops, but I should say that it is 
not far short of 30 per cent. 

(2) By leading to the substitution of mote for less 
valuable crops the irrigation increases the value of the 
land by 25 per cent. 

(8) In a year of ample rainfall irrigation would not 
increase the yield if the rainfall is evenly distributed, so 
that sowings may be made in due season and waterings 
may be given in due season. A rain-grown crop under very 
favourable conditions of rain is equal to, if not bettor 
than, a canal grown crop. 


Cane. —Cane is sown after a rahi crop of singi, maina, 
turnips, toria, saroon, and in fallow lanu. which has been 
ploughed two or three times during the preceding rabi season, 
cane runs through a Mari/'and roi» season after sowing, 
i.e,, through two crops in the third season ; low class crops, 
such as charri, moth may be sown, but as a rule the land 
is left fallow, and in the 4th season sarton or toria, eingi, 
maina and very occasionally wheat is sown. 


In a year of scanty rainfall the increase in value of the 
produce per acre sown due to irrigation would be 50 per 
cent. 

In a year of drought the actual outturn per acre is less 
than in years of rainfall, but the same amount of water ig 
made to cover more land and the selling rate of the pro¬ 
duce is much higher. 


Cotton.—la generally sown on land which has borne 
a rabi crop, i.e., after wheat, toria, tarton. At the end 
of the first season, singi and maina is sometimes sown in 
the standing cotton crop, but as a rule no rabi sowings 
are made after a cotton crop. In tbs third season (kharif) 
the cotton is allowed to spring again and a second crop is 
reaped or the land is left fallow if the cotton does not 
again spring. In the fourth season (rabi) are sown rabi 
crops, snob as wheat, toria, barley. 

Maize. —Is sown in wheat fallow and requires good 
land and manure. 


The increase in the value of the produce of the land 
due to irrigation in a year of drought is 130 per cent. 

The selling price of land after introduction of irrigation 
as compared with the price which previously obtained 
would perhaps give a very good general approximation 
to the value of the benefits given by the canal. In the 
village of Kabhi, Qujranwalla district, land was sold some 
20 years ago at 

Uncultivated . . . Bs. S to 6 per acre 

Cultivated . . , „ 10 to 12 „ „ 


lu the second sesson (rabi) maize is always followed by 
a crop of barley, masur, gram, sangi or maina. The third 


After canal water had been given for about three years 
the price of uncultivated land wae Be. 10 and cultivated land 
















Mr. A, J. 
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Es. 20 to 22. After oanal water had been giren for 
about 10 years ottltirated land wa« worth Rs, 60 per aore. 

In the Chenab Colony some land sold by auction on th® 
Tolwala Distributary near Lyallpur fetohel Us.aia per ai rei 
I believe, and an average price o£ about Eg. 160 per acre 
Was realized. The same land would not have been worth 
Es,. 6 without the canal, 

8. (1) The irrigation in the Khanki division of the 
Chenab Canal, Gujranwalla district, in normal years is 
60 per cent; of the total village area. Statement A is 
made out on tho average for the division of the different 
classes of crops sown. The annual value of the produce 
per acre sown is Es. 29. 

Statement B gives a siurilar village, but not canal irrigated. 
The annual value of the produce per acre sown would 
be Es. 22. The net profit per aore sown in the canal 
village would be Es. l2-8 and in the non-oanal irrigated 
village Es. 9-8 per acre sown. 

(2) In years of drought the duty on a canal is 
generally far larger than in years of rainfall, but the 
outturn per acre is somewhat less. Statement C gives 
details for a canal village in a year of drought based on 
the average distribution of the different classes sown. 
The annual value of the produce per acre sown is 37 and 
the net profit per aore sown is Es. 22-4. 

Statement I) gives the same details for a village not 
canal irrigated, it would lose the whole of rain-sowii area 
shown in statement B, and would cultivate a certain 
percentage of low class crops on its wells. The annual value 
of the produce per acre sown would be Es. 38, and the net 
profit per acre sown would be Its. 14. If, however, to the 
well area is added the area of land ordinarily sown 
Under rain, the value of the produce in a year of drought 
is Es. 16 per acre of land ordinarily cultivated. 

In the Chenab Colony, T.yallpur division, district 
Gujranwalla, and Jbang where the cultivations are of a 
better class than in the Khanki Division, the outturn 
per aore and the value of the produce are considerably 
more and are not far short of double that shown for the 
Khanki division. 

9. (1) The average annual rate per acre paid to Gov¬ 
ernment on account of irrigation in the Khanki Division, 
Gujranwalla district, Chenab canal, is approximately Bs 4-4 
pet aore, and in the Dyallpnr division new colony 
Gujranwalla and Jbang district, is Es. 8-12 per acre. The 
rate is paid on actual area irrigated. 

(2) In the Khanki division, Gujranwalla district, old 
villages, before canal Water was given the cultivators paid 
|rd of the outturn to the owner, the owner paying all 
revenue charges on canal irrigated lands ; the cultivators 
sometimes pay ith of the outturn to the owner in addition 
to water-rate, and in some cases half the outturn and half 
the water rate. 

All other revenue charges are paid by the owner. It 
is difficult to assign a money value to the above but an 
approximation would be 

on non-canal land . Es. 6 to ? per acre 
on canal land . . „ 10 to 14-2 „ „ 

There is very little land given out on the half out¬ 
turn system. 

In the Lyallpur division new colony, Gujranwalla and 
Jhang districts, the cultivator in some ease.*, pays half out¬ 
turn to owner and half rates of all kinds and in other eases 
pay half outturn and all rates—rates of all kinds being 
levied here on area actually sown, 

(3) No owner’s rate is paid in old villages, Khanki 
division. 

The land revenue paid is that determined by the Settle¬ 
ment of 1892, and is paid on all land then taxed, whether 
sown or not. It varies with the quality and class of land 
and runs from 4 annas on cnltuTable uncultivated land to 
Es. 8 on very high class land in immediate proximity to 
village homestead. 

I have no actual figures to guide me hut I believe 
that the enhancement in revenue on land-canal irrigated 
prior to 1892 may be taken at Es. 2, as compared with 
similar rain-sown land. 

In the Lyallpur Division tew colony, Jhang and 
Gujranwalla districts, the owner's rate will be Ee. 1 per 
acre after the expiry of ten years from commencement of 
irrigation. This will he levied on area actually matured; 
land revenue is Ee. 0-8-0 per aore on area actually matured; 
cesses one-fourth of owner’s rate and land revenue =Ee, 0-6-0 
per acre. 


Malikhana is levied for first ten years at Ee» 0-4-0 and 
for the remaining terms of the lease at Ee. 0-6-0 per 
rupee on owner’s rate and land revenue. This too is levied 
on area actually matured. 

10. On land previously cultivated the average expen¬ 
diture in preparing land for irrigation may be estimated 
as follows 

Es. A. 

Construction of main and subsidi¬ 
ary watercourses and bridging. 1 12 
Levelling land for irrigation . 0 8 


TotaIi . 2 4 

On land previously uncultivated 
and with a fair amount of bush 
scrub, construction of main and 
subsidiary watercourses and 
bridging , , . , 1 12 

Levelling land for irrigation . 0 8 

Clearing land . . .18 


per acre 


per acre 

*1 


Total . 3 12 

_ This expenditure is generally incurred by owner. Occa¬ 
sionally the small watercourses which take water to the field 
from the main watercourse are made by the tenaut. 

In the case of repairs the owner pays for repair of main 
watei'course while the tenants' repair the branch water¬ 
courses. 

Where work is done by tenant on repairs he does not 
receive any compensation, and when he makes the branch 
watercourses in the first instance he receives an abatement 
on the outturn paid for the first crop. 

11. I have no exact figures to show whether injury has 
been caused to the people by irrigation. Irrigation in pe 
Khanki divison (Gujranwalla district) is now of somg lS 
years’ standing. 

I was In charge as Sub-Divisional Officer when the c^oal 
was first opened. There was a large increase in malaria 
during the first 2 or _ 3 years owing, no doubt, to the 
breaking up of new soil. 

I left the Khanki Division in 1880 and returned in 
1900. I am of opinion that the people generally are quite 
as healthy now as they were before irrigatipn was intro¬ 
duced. The percentage of irrigation is now about one-half the 
area commanded. There is no water-logging visible or 
any general salt efflorescence, 

I can give a notable instance in the Khanki division pf 
land previously infected with salt efflorescence which has 
since the introduction of canal water vastly improved. 
I allude to the land commanded by the Vanik i and Gogar^ 
gala distributaries—an area of about 86,000 acres—Tehsilsi 
Wazirabad and llafizabad, Gujranwalla district. Before the 
advent of the canal nothing could be grown on the laud 
except in isolated patches which happened to be free from 
salt. After 12 years’ cultivation of rice with canal water 
I find that the land has now improved in quality and that 
wheat can be grown. The improvement is not so marked 
as to render it possible to cultivate wlieat generally, but 
wheat can now be grown in certain places which were 
formerly incapable of bearing wheat, and I ijave no donbt 
that the improvement will continue and gradually spread. 

Eioe thrives in usotr land because the land is flooded 
and a condition of moisture is maintained. 

The usar land contains the salts of potsh, soda, ammonia 
and in some instances lime. These salts are fertilised in 
moderate quantities and are injurious only when in excess. 

The persistent cultivation of rice gradually assimilatea 
the excess of salts until the quantity is brought down to 
the point where wheat can be grown. 

Very little manure is used by the cultivators generally 
in the Khanki divisiou. 

It is used principally for cane, rice and maize, but the 
canal in the Kbanki division has not visibly deteriorated 
because the percentage of cultivation is only one-half the area 
commanded, 'there is therefore opportunity for allowing 
the land to lie fallow. The fertility given to land by allow¬ 
ing it to lie fallow with occasional ploughings and conse¬ 
quent accretion, is superior to that imparted by manure, and 
as long as a fair amount of fallow obtains, there need be 
little fear of degeneration. 

In the Lyallpur division, districts Jbang and Gnjran- 
walla, new colony, the supply of water is so liberal that 
the Cultivators are able to put under crop during the -yetU: 
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praotically the ifhole oC their land. There is as yet no 
Twible sign of salt efflorescence, although the irrigation is 
now of about nine years' standing. Somewhat more manure 
is used there than in the Khanki dirigion (old villages). 
The Zemindars say that the outturn is now somewhat 
below what it was at first, but the decrease is not yet 
very marked. 

I have some experience of the results of draining irri¬ 
gated villages from about ten gears’ Sub-Divisional and 
Divisional charge on the Western Jumna Oaiial. The system 
adopted was to clear all obstruction along the line of 
lowest contour—to do as little excavation as possible—in 
fact to make the drains purely surface, adhering exactly to 
the lowest line of contour, no matter how winding it might 


he. Experience is altogether against artificial outs. The Jlfs*. 
geueral effect of the opening of the drainage lines has been Seratehlet/, 
altogether beneficial. Land formerly submerged or nn- — 
watered so late that sowings were rostrioted, is now avail¬ 
able for cultivation. The former swamping and water¬ 
logging of tlie country has been enormously reduced. The 
health of the people has vastly improved, and land which 
had gone out of cultivation is again cultivated. Keh 
efflorescence has been reduced partly by lowering the spring 
level and partly by the fact that after heavy rainfall the 
water is run off quickly and carries with it a percentage of 
ealt. 

The improvement in this respect will probably continue. 


STATEMENT A. 

Chenab Canal, Khanki Division. 

Income on 1,000 acres in an average year in a village of ahomt 2,000 acre area, canal irrigated on the 

average of a normal term of year. 


Nxhb or cior. 


Tobacco 

Cbara 


it Vegetables including melons , 


Sugarcane 
Cotton 
Makki 
’ Bajra 


Itlungi 


Juar , 

Mothj 
Bice ! 

BsrleV 
Wliedt 
Bbooea 
Toria and Sarson 
Granir 


ancons 


Total 



Area iu acre 
of each 
crop. 

Outturn per 
acre in 
maunds. 

Total 

outturn, 

maunds. 

Eate per maund. 

Total value. 

Bbuabxi. 





Bs. 

A. 

Es. 



3 

15 

45 

4 

0 

180 






per oaiial. 




20 

• t 

• 

1 

0 

160 






per acre. 




10 


*•« 

26 

0 

250 






per maund. 




12 

24 

288 

3 

0 

864 



80 

9 

720 

3 

0 

2,160 



30 

16 

460 

1 

8 

676 



120 

8 

960 

1 

8 

1,440 



13 

1 

105 

2 

0 

210 



160 

23 

3,300 

2 

0 

6,600 



20 

20 

400 

1 

4 

500 



1 430 

05 

6,450 

1 

12 

11,287 



120 

8,600 

0 

4 

2,160 



60 

12 

600 

2 

8 

1,600 


• 

10 

10 

100 

1 

8 

160 






per acre. 



• 

60 

... 

... 

10 

0 

600 



1,000 

... 

• ee 

... 

28,626 



Rs. 


Expenditure incurred by Zemindars as per separate detail . . 16,033 


12,593 or profit per acre sown is=12-9. 
—For the LyaUpur Division new colony the outturn value may be doubled. 


Chenab Canal, Khanki Division. 

Hetail of Expenditure hy each Crop and Canal irrigated for Statement A. 


Serial 

No. 

C»or. 

ExFBVniTTJUH PBB AOBB. 

Total 

per 

acre. 

Area. 

Total 

cost. 

BBUAkXS. 

Plough¬ 

ing. 

Seeds, 

X<ahour. 

Manure. 

Water 

rate. 

Bevenue 

charges. 



m 

Bs. A. 

Bs. 

A. 

Bs. 

A. 

Bs. A. 

Bs. 

A. 

Bs. 

Bs. 

Bs. 


1 

Tobacco • * 

m 


16 

o 

0 

6 

5 8 

1 

8 

27 

3 

81 


2 

Chara 

mm 

Say 



• •• 


ete 



8 

20 

160 

This is used 

3 

Vegetables inolud- 













for Ki-asiug 


ing melona 

4 

0 4 

6 

12 

e«e 


5 8 

1 

8 

18 

10 

180 

cattles. 

4 

Sugarcane • . 

8 

7 8 

18 

o 

8 

0 

8 0 

1 

8 

61 

12 

612 


6 

Cotton • t 

4 


6 

8 



4 4 

1 

8 

17 

80 

1,360 


6 

Makki • « 

4 


7 12 

1 

0 

4 4 

1 

8 

19 

30 

670 


7 

Juar Bajra . 

2 

0 4 

3 

0 

k e • 


3 0 

1 

8 

10 

120 

1,200 


8 

Moth Mungi . 

2 


1 

0 

• ee 


3 0 

1 

8 

8 

15 

120 


9 


2 

2 12 

6 

0 

2 

0 

6 12 

1 

8 

21 

160 

3,150 


10 

Barley • 

3 

1 4 

3 

0 

2 

0 

4 4 

1 

8 

15 

20 

300 


11 

Wheat and Blioosa 

6 

1 4 

3 

0 

2 

0 

4 4 

1 

8 

17 

430 

7,210 


12 

Toria and Sarson . 

2 

0 4 

2 

0 

2 

0 

4 4 

1 

8 

12 

50 

600 


13 

Oram . 

2 

0 8 

1 

0 

1 

0 

3 0 

1 

8 

9 

10 

90 


14 

Miscellaneous 

... 

... 

•• 




... 

... 


8 

60 

400 



Total 

... 


... 

... 


... 

... 


16,033 



Punjab 
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STATEMENT B. 

Chenab Canal, Khanki Division. 


Income on IflOO in a village where there is no irrigation on the average of a normal term of year. 


Detail oe cultivated abba st aobes. 














Outturn 

Total 





Name of crop. 

By well 
acres. 

Barani 

acres. 

Total 

acres. 

of one 
acre in 
mauuds. 

_ outturn 
income in 
mauuds. 

Bate per 
mauud. 

Total valne. 

Bemabes. 









Es. 

A. 

Be. 


Tobacco . 



3 


8 

15 

45 

4 

0 

180 


Chara 

* 


10 

... 

10 

... 

.** 

,, 


... 

This is only for 









Per acre. 


grazing cattles. 

Vegetables including melons 

• 

5 

ft. 

6 

... 

. • 

: 25 

0 

125 




10 





Per maund. 



Sugarcane . 




10 

24 

240 

3 

0 

720 


Cotton . 

* 


^ 60 

"20 

50 

20 

10 

6 

600 

120 

} ' 

0 

1,860 


Mabki . 

• 


20 


20 

IS 

800 

1 

8 

450 


Juar Bajra . • 

* 


... 

160 

150 

7 

1,050 

1 

8 

1,675 


Moth Mnngi • 

* 


... 

25 

25 

7 

175 

2 

0 

360 


Mungi Bice • 

• 


*«« 

20 

20 

22 

440 

2 

0 

8S0 


Joa Barley . 



... 

60 

60 

18 

1,080 

1 

4 

1,360 


Wheat . « 



7 170 

f "60 

170 

60 

16 

12 

2 720 1 
600 5 

1 

12 

5,810 


Bhusa . t 

* 

■ 

i - 

t ... 

♦ 

20 

4,400 

0 

4 

1,100 


Toria and Sarson . 

• 

* 

25 

... 

25 

12 

300 

2 

8 

760 


Gram , . 

♦ 

• 

... 

125 

125 

10 

1,260 

1 

8 

1,875 


Tara Mira , . 

• 


• »« 

6 

5 

10 

50 

2 

0 

100 


Total 

t 

293 

465 


... 


... 

17,126 





Bb. 


Expenditure incurred by Zemindara aa per separate detail . 10,742 

6.383 

748 or profit per acre sown=Es. 8-8. 


Chbnab Canal, Khanki Division. 


Detail of expenMtnre hy each crop for Statement B. 


iSiiai 

No. 

Crops. 

Plough¬ 

ing. 

Seed. 

Exebneiit 

Labour. 

IBS 7S& 

Manure. 

ACBX. 

. Charges 
for palling 
water from 
well. 

1 

j Revenue 
charges. 

Total 
per acre. 

Area. 

Total cost. 

Bbvaeks. 



Es. A. 

Es. A. 

Eg. A. 

Eg. 

A. 

Es. A. 

Es. A. 

Es. A. 

Es. 

Es. 

A. 


1 

Tobacco . 

4 

0 

0 4 

15 6 

0 

6 

16 0 

1 

8 

37 8 

3 

112 

8 


2 

Chara . 

.c« 


•4« 


1 •*' 



... 


**t 

... 



This is for 

3 

Vegetables including 














grazing . 


melons . . > 

4 

0 

0 4 

6 12 

.. 


16 0 

1 

8 

28 8 

60 

142 

0 

only. 

4 

Sugarcane . 

8 

0 

7 8 

18 0 

8 

0 

20 0 

1 

8 

63 0 

10 

630 

0 



«■ .. < Bv well . 

4 

0 

0 8 

6 4 

u 


8 0 

1 

8 

20 4 

60 

1,012 

0 


5 

1 : rain . 

4 

0 

0 8 

6 4 




1 

8 

12 4 

20 

260 

0 


6 

Mftkki . . 

4 

0 

0 8 

7 12 



8 G 

1 

8 

22 12 

20 

455 

0 


7 

Juar Bajra 

3 

4 

0 4 

3 0 

1 

0 


1 

8 

9 0 

160 

1,350 

0 


8 

Moth Mungi • 

1 

0 

0 8 

1 0 

1 

0 

... 

1 

8 

5 0 

2S 

125 

0 


9 

Eice . • 

’2 

0 

2 12 

4 0 

1 

0 


1 

8 

11 4 

20 

226 

0 


10 

Barley Barani . 

3 

0 

1 4 

3 0 

2 

0 

... 

1 

8 

1012 

61) 

645 

0 



ncTL i (By well . 

4 

0 

1 4 

8 0 

2 

0 

12 0 

1 

8 

23 12 

170 

4,037 

0 


11 

{ ,, Barani 

6 

0 

1 4 

8 0 

2 

0 


1 

8 

12 12 

60 

637 

0 


12 

Toria and Sarson 

2 

0 

0 4 i 

S 0 

2 

0 

6 0 

1 

8 

13 12 

25 

343 

0 


13 

Gram Barani . • I 

2 

0 

0 8 

1 0 

1 

0 


1 

8 

6 0 

126 

750 

0 


14 

Tara Mira • 

2 

0 

0 4 

1 0 

1 

0 

i 

1 

8 

5 12 

5 

29 

0 









i 

1 

i 





10,742 

8 
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STATEMENT C. 

Chenab CanaBj Khanki Division. 


Jfr. A. J. 
SeratehUy. 


Income on J,0^ acres in a year of drought in a village of 2,000 acres. Canal irrigated. 


Crr 

Area in 
acres. 

Oatturn. 

Total 

outturn. 

Bate per 
Mauud. 

Value. 

Total 

value. 

Expendi¬ 

ture. 

Total ex¬ 
penditure. 

TOIAi. 







. 

Es. A. 

Rs. 

Be. 

Bs. 

Rs. 

Rs. 

Tobacco 



• 

3 

12 

30 

4 

0 

144 

... 


81 


Chara . 




50 

t«* 

... 

1 

8 

600 

*.s 

t •• 

400 

••• 








per canal. 






Vegetable . 


, 


10 

k*« 

• f ( 

30 

0 

300 

• t * 

!•« 

180 









per acre, 
per maund. 






Cane . 


• 


15 

20 

300 

4 

0 

1,200 


S * t 

765 

pp« 

Cotton . 

« 

. 


60 

8 

480 

3 

0 

1,440 

■ •s 

**4 

1,020 


Hakki • 


. 


80 

12 

360 

3 

0 

1,080 

p.* 

... 

670 


Juar, Bajra 


. 


150 

7 

1,050 

3 

0 

3,160 

'p»* 

... 

1,600 

... 

Rice . 


• 


100 

20 

2,000 

3 

0 

6,000 

••• 

... 

2,100 

*4« 

Earley 

» 

• 

• 

... 

e.l 

... 

... 


... 

... 

!•« 

... 

• *s 

Wheat • 

« 


• 

1 60o[ 

12 

6,000 

3 

0 

18,000 

S *f 

• »* 

8,500 


Bhoosa , 



« 

) C 

20 

10,000 

0 12 

7,500 

s • 

Its 

... 

• •• 

• 

Toria and Sarson 




50 

10 

500 

3 

0 

1,600 

• •• 

• •• 

600 

see 

Miscellaneous 

• 

■ 


80 


... 

12 

0 

960 

*«♦ 

S*. 

640 

• • s 





1,048 

... 

... 

■■ 

Hi 


■1 

... 

16,366 


Net inoome, Rs. 23)618 or profit per aore sown = 22*4, 

In the new colony, liyallpur division, the ontturn and valne are mostly double the amount shown for the Khanki 
Division. 


STATEMENT D. 


Income in a village of 2,000 acres not canal irrigated in a year of drought. 


Crop. 

Acres. 

Outturn, 

Total 

outturn. 

Bate per 
Maund. 

Valne. 

Total value. 

Expendi¬ 
ture per 
crop. 

Total, 









Rs. A. 

Rs. 

Rs. 

Rs, 

Rs. 

Tobacco . 



p 

« 

2 

10 

20 

4 0 

80 

... 

75 

... 

Chara . . 



* 

• 

20 

... 

... 

1 8 

per canal. 

240 

... 

200 

ts« 

Vegetable 



* 


2 

... 

... 

30 0 
per acre 
per maund. 

60 

... 

57 


Cane 

• 


• 


5 

24 

120 

4 0 

480 

.ss 

315 

*** 

Cotton . ■ 





30 

8 

240 

3 0 

720 

... 

607 

> p « 

Makki . 





20 

12 

240 

3 0 

720 

... 

440 

... 

Juar, Baira 


f 



60 

8 

480 

3 0 

1,440 


840 

»»p 

Wheat . • 

♦ 

• 

• 

* 

150 

12 

1,800 

3 0 

6,400 

... 

3,562 

*<■ 

Bhoosa . • 


* 


• 

... 

20 

3,000 

0 12 

2,250 

... 

... 

MP 

Toria and Sarson 





20 

10 

200 

3 0 

600 

... 

276 


Miscellaneous . 





20 

... 

... 

20 0 

400 

... 

300 

... 



Total 

• 

329 

... 


... 


12,890 


6,671 


Net income. 


Bs. 5,718 or profit per aore sown = Ee. 14. 


Pnn^'ab 


2d2 
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INDIAN IRRIGATION COMMISSION f 


(26) Ms. W, E. T, BtrsTHSi:!, Hxeoative Englnear, Lndians Dirision 
A. — General. 


Mr. 

W. E. T. 
Bunnell. 


That portion of the Ludiaiia district irrigated by the 
Sirhiud Canal. 

1 have been in charge of the Lndiana division, Sirhind 
Canal, for the past 22 months. 

2. The average anntial rainfall for the eight years, 
1893-1894 to 1900-1901 is aO‘96 inches. Excluding the 
three dry years 1893-1896, 1896-1897 and 1899-1900, the 
average which represents the “ normal ” rainfall, is 26'62 
inches. 

The average rainfall in each month of the year is given 
in the following statement:— 


Months, 

ArerAG'O of 8 yean 
eo^ni? 1900-01. 

Average of the 5 
years J893-94* 
1694-95, 1897-98^ 
1898-90, 10GO-O1. 

April . 


• • 

0-31 

0-37 

May . 

• 

• • 

0'31 

0-32 

Jnne . 

• 

• * 

2-62 

2-79 

July . 

« 

• • 

6-15 

7-91 

August 

• 

• • 

4’99 

6-98 

September 

• 

• ■ 

3-48 

6-28 

October 

• 

• • 

0'06 

•»* 

November 

• 

• • 

0-01 

001 

December 

• 

. • 

0'59 

0-86 

January 

* 

* • 

122 

1-47 

February 

• 

t * 

Ml 

1-48 

March . 

• 

« « 

0-11 

0*16 




20-96 

26-62 


3. (1) No. The distriot Is well protected. 

(2) The supply of cattle is limited and only sufficient for 
the present irrigated area. 

(3) The supply of manure is limited. There is barely 
sufficient for the existing area of the better kind of crops 
such as sugaroaue, etc. 

(4) The soil, generally, is suitable. There are sandy 
patches and ridges of sand hills in places, which prevent 
extension of irrigation as the drift sand during the hot dry 
months of May and June would choke up the channels. 

There is no black cotton soil in the district. 

There is, however, no room for extension of irrigation. 

Practically speaking, the bulk of the district to the south 
of the North-Western Railway is commanded by the Sirhind 
Canal. The non-irrigated area is oonfiued to a strip, 8 
to 10 miles wide, lying along the left bank of the river 
Sutlej. 

(5) Tho supply is abundant during the kharifhni nsnally 
fails during the rahi. The Sutlej river from which the 
Sirhind Canal takes its supply nsnally, begins to fall rapidly 
towards the end of October or beginning of November, and 
if the monsoon rains have been below the normal, the 
supply from about the 10th of November is insnffioient for 
the demand for rahi irrigation. 

(8) I believe there is sufficient capital amongst the Zemin¬ 
dars to apply canal water to their fields, if supplied to them 
in sufficient quantity. 

(7) Usually, there is no such fear, but when a revised 
settlement is pending, the irrigators restrict the cultiva¬ 
tion of the better classes of crops and even cultivation, 
generally for a year or two beforehand. 

6. No ; not in this district, as the non-irrigated tracts are 
protected by wells, and supplies can reach such tracts 
easily. 


In years of drought, people come from the Hissar dis¬ 
trict and from Bikaneer and such other arid tracts. 

As stated above in'reply to 3 (4), the greater part of the 
district to the south of the North-Western Railway is com- 
manded by the Sirhind Canal. The tract along the left 
banks of the Sutlej or “ Bet ” has a high spring level. 
There ai'e, however, one or two patches within the irrigated 
boundaries which are not well commanded by existing 
ohannels, (eg., Rauia village near the head of the Satlej 
Navigation Channel) and for which the people hare asked 
for either a new irrigation channel or the extension of an 
existing one. These tracts are, however, of small area. 

The people will generally take as much canal water 
during ordinary and dry seasons as we can give them. 

B.—Canals of eotUinuons flow. 

7. Crop for crop; there is little difference in the value 
of the produce of crops raised by canal and well water, 
provided there is a sufficiency of waterings in both oases, 
and that the quality of the well water is suitable for irri¬ 
gating the crop and that the soil is the same in both oases 
and is of good quality. Where the soil is poor, light and 
sandy, salt bearing canal water will probably improve it and 
produce a better crop than well water would. Well water 
also varies a good deal in fertilising quality, i.e., certain 
qualities are only suited for irrigating cartain kinds of 
crops. Thus brackish water wijl only raise tobacco suc¬ 
cessfully. But for the better class of crops—such as sugar¬ 
cane—manure is wanted in both kinds of irrigation. 

(1) The increase due to having two harvests instead of 

one may be reckoned at 1-|: 1. But unless there is a 
sufficiency of manure, it is absolutely necessary to allow the 
ground to lie fallow for at least one season every two years 
on double-cropped lands. , 

(2) 1| t 1. 

(3) (a) No increase. 

(b) 1|! 1. 

(o) 2:1 or even 3 : 1, 

8. (1) About Rs. 10 per aore per annum. 

(2) Abont Rs. 30 to 40 per aore per annnm. 

9. (1) Water rates are as follows :— 




j Pee Acbe. 

1 



Plow. 

j Lift. 

j Per. 



Es. A. 

Bs. A. 


Class 

1. —Sugarcane, rice . 

7 8 

5 0 

Crop, 

St 

II.—Maize, indigo, tobacco, 
vegetables, gardens 

4 8 

3 0 

Ditto. 

it 

III.—Cotton, fibres, all dyes, 
(except indigo) and 
all raii crops (ex¬ 
cept gram and 
masur). 

3 12 

2 8 

1 

1 Ditto. 

Si 

IT.—All kharif crops not 
specified above and 
rabi crops of gram 
and masur. 

a 10 

1 12 

Ditto. 

ss 

V .—A single watering 
before ploughing, not 
followed by a crop. 

0 12 

0 8 

Each 

water¬ 

ing. 


(Note.— There are no owner’s rates on the Shirhind Canal.) 

9. (2) The majority of the irrigators in this distriot 
are owners of the land irrigated, the individual holdings 
being small. Where there are tenants the latter give the 
owner one-third to one-half of the produce of their fields in 
lieu of rent—this may be taken as equivalent to from Rs. 13 
to 20 per acre per annum. 

(3) Not current in this district. Water-rates under 
(1) and payments under (2) are made on the area actnally 
irrigated. 

10. It is necessary to make a water course and its 
branches to carry the water from the Government distri¬ 
butary or channels to the fields. The cost is not very 
great. The watercourses do not exceed 2 miles in length, 
costing, say, Rs, 50 to 80 per mile. 
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The land does not usually require much treatment. 

Ak *’ and other jungle growths are removed where found. 
But usually the ground is fairly clear. 

The tenant) as a rule, makes the wateroourse and clears the 
land himself. If he does not, he hag to |.ay the cost of 
both the watercourse and the clearing operations, but as a 
‘ set off’, for the first two years he only pays the landlord 
one-third of the total produce and the latter finds the money 
for the canal water-rate, 

{Note .—The actual irrigator is primarily responsible to 
the Canal Department for the payment of the water-iate 
^nd the bill is made in his name, not the owners'). 

Usually, i.e. after the water-course has been in use over 
two years, the tenant subscribes one-half and the landlords 
one-half the water-rate, the landlord taking one-balt the 
produce of the laud. Wheu canal water is abundant the 
tenant pays up to llovernment the whole of the water rate, 
in addition to giving the landlord one-half the produce. 
When the supply of canal water is insufficient, the landlord 
and the tenant subscribe the water rate in equal shares, but 
the latter only gives two-fifhcs of the produce of the fields 
to the former. The proportion of produce given by the 
tenant to the owner and their respeolive shares of the water 
rate vary in different parts of the district and according 
to the quality of the soil. 

11. The people when abundantly supplied with canal 
water ate apt to a certain extent to become lazy and lees 
energetic. No detriment to health has resulted in this 
district from oaual irrigation alone, but in a wet year like 
1900, there is great deal of malarious fever. 

The soil becomes less fertile and productive from repeated 
Canal waterings and requires the application of mannre for 
the better classed crops. 

In the upper tracts near the bifurcation of the British 
branches of the canal, the spriug level has risen oousi- 
derabljf (probably 20 feet on the average) since the con¬ 
struction of the canal. The area affected may be put down 
at about .80 square miles. The soil, is, however, not water¬ 
logged and no complaints have been received from the 
people on this score. 

The entire closing of the upper distributaries would 
probably stop any further rise in the spring level. The 
lioe^ Government have recently issued orders for the 
closing off of five of the upper distributaries during the 
rabi, i.e., from the 16th October to 31st March, with effect 
from 1902. 

Irrigation in the affected area began in 1885-86. The 
lisa in spring level has been taking place, it is believed, 
intermittently ever since. Careful observations show that 
during the five years, 1895—1899, no serious rise took place, 
but a very marked .rise occurred in 1900 during the mon¬ 
soon months. This was no doubt due to the abnormally 
heavy rainfall of July, August and September 1900. 


The following deductions may be drawn from the above 
facts!— 

(1) After the construction of a canal and the free appli¬ 
cation of canal water to the land, the spring level will rise 
quickly. 

(2) A succession of dry years has little or no effect in 
lowering the spring level in such a tract. 

(3) A wet year following even a succession of dry 
years, will cause the spring level over a freely canal-irri¬ 
gated area to rise suddenly and markedly. 

I have had no experience of draining irrigated land. 

D.—Tanks. 

23. There are no irrigation tanks in this district. Bat 
certain village tanks are filled by permission with canal 
water for domestic purposes and watering cattle by the 
Zemindars’ water courses before the hot weather begins. 

M .— Wells. 

34. (1) The depth of permanent walls varies greatly—• 
increasing the further we go to the south-west. Near 
Ludhiana and at the head of the British branches, the 
depth may be taken at about 40 feet, whereas they are 60 
to 70 and even 80 feet at the lower end of the division. 

(2) Supply due to springs aided by percolation of canal 
water. The supply is permanent and in most cases remains 
sweet. 

(3) Erom Rs. 400 to 600. 

(4) 30 to 40 years. 

(6) By a " Charsa " or leather bucket attached to a rope 
worked by bullocks. 

(6) 10 to 20 acres, 

(7) 10 to 12 acres. 

35. (1) (2) (3). On the average well irrigation increases 
relatively the produce of land to about 80 per cent, of the 
increase due to canal irrigation—see reply to question 7. 

36. Eighty per cent, of increase due to canal irrigation- 
see reply 10 question 8. 

(38. (1) Not often, bnt sometimes, 

(2) In the upper tracts of the district, the canal supply 
has raised the spring level, which entails extra expense 
and difficulty in sinking wells. 

No assistance has, so far as J know, been offered by Gov¬ 
ernment and I do not think it necessary in this district. 

39. No. Government aid is not required, and I think 
the people would object to Government building perma¬ 
nent wells in their land. 

40. There are no temporary wells In the canal irrigated 
area. There are a few in the “ Bet " on the banks of the 
river Sutlej. 

The district is so well commanded by the canal that 
even in a year of scanty rainfall, temporary wells are not 
required. 


Mr. 

W. X. T. 
Bunnell. 


(27) Mb. E. Bgbbtok PuEvas, Executive 
A. — General. 

_1. Q. The answers herein following refer to the Karnal 
district unless otherwise expressly stated. I have been full 
four years in this division, which practically represents the 
Karnal district. The seasons have varied from famine to 
plenty, there having been one famine year, another of scar¬ 
city and others of more or less normal conditions. I have 
completed distributaries extending irrigation into tracts 
hitherto unprotected by this canal, and have remodelled the 
older distributaries with the object of economising the 
supply and securing a more even distribution over the tract. 

I have been regulating the supply of this canal and am 
acquainted with the conditions of river supply and the quan¬ 
tity of water available at different times of the year. The 


Engineer, Karnal Division, W. J. Canal. 

working of the drains excavated by the Irrigation Depart¬ 
ment and their extensions have come under review. The 
action of hill torrents has been especially examined by me, 
and I have been frequently required to advise the District 
Officer professionally regarding the working of the Sarsnti 
Canal (a private canal) taking out of one of the hill 
torrents. I have seen the condition of the crops grown in 
the district and have studied the requirements of my 
division. 

2. The following statement gives the average rainfall, 
month by month of one station in the Umhalla district 
and of 7 stations in the Karnal district as recorded by the 
Irrigation Department. 


Mr. R. 
Eger ton 
Rurves. 
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INDIAN IRRIGATION COMMISSION; 


Mr. 2i. 
Eiferton 
Purves. 


statement of average rainfall, month ly month. 





Umhalla 

district. 

Kabxal distbic*. 

Crop. 

Mouth. 


Dadupur, 

ladri. 

Karnal. 

Munak. ' 

Muaaa. 

Mundri, 

Jalmana. 

Fxeair, * 

1 

Arera^fi of seven 

stations. Kar> 
ual district. 


April 


0-26 

0-40 

0-21 

0-18 

0-10 

0-47 

... 

013 ’ 

1 

0*21 


May , 


0'73 

052 

0-51 

0-25 

0-49 

056 

0-07 

0-31 

0-39 

Kbarif . 

June , 


6-22 

3-80 

3-33 

2 78 

2-16 

2-53 

2-27 

1-78 

2-66 


July . 


11-64 

10-25 

7-22 

5-03 

4-98 

6-02 

4-64 

4-44 

6-08 


August • 

• 

12'21 

6-67 

O-60 

3-68 

3-62 

3-67 

4-77 

3-06 

4-44 


September 

1 

• 

1 

6'49 

6-26 

4-64 

5-34 

5-02 

4.76 

3-43 

2-74 

4-46 

Total in Khaeip Months. 

1 

36-64 

26 90 

21-61 

17-26 

16-36 

1 

18-01 

15-18 

1 

12-45 

18-24 


October . 


0-20 

0-04 

0-08 

0-o7 

0-09 

! 

! 

0-17 

0-06 

0-07 


November 


0'50 

0-34 

0-38 

0-11 

0-16 

0-33 



0-19 

Babi 

December 


0'95 

0-73 

0-66 

0-68 

0-61 

0-48 

0-17 

0-44 

0-52 


January 

• 

1-76 

1-28 

1-42 

1-02 

0-60 

0-88 

0-24 

0-20 

0-81 


February 

• 

1-87 

1-46 

1-82 

0-73 

0-65 

0-94 

1-10 

0-74 

1-05 

i 

March . 

• 

0-62 

1 

0-49 

0-29 

0‘35 

j 1 

0-26 

0-S2 

0-65 

0-22 

0-37 

Total in 

Babi Month* 

• 

. 5'80 

4-34 

4-60 

2-9S 

2‘J7 

1 

3*95 1 

1 

2-33 

1-66 

1 

3-01 


The rainfall at Dadnpar has been introduced in the state¬ 
ment above by way of comparison ; but the figures have not 
been included in working out the average figures of the 
Karnal district. 

The aecompanying plan* of the Karnal district shows the 
positions of the reourding stations selected. Indri, Karnal, 
Munak and Muana are along the older line of canal 


irrigated tract. Mundri, -lalmana and Pegan give the rain¬ 
fall figures of the dry tracts which have recently received 
itrigation. The records of Jalmana and Pegan do not go 
back for the same number of years as the others do. The 
figures supplied may be considered to fairly represent th( 
average rainfall o£ the district within the irrigated tract. 

3, (I) The figures showing the density of the population 
in the following statement have been taken from the Census 
Report of 1901. 


• Not ptiuted. 

Statement showing the density of population [Census 1901.) 


TBHSin. 

ARICA IK SQUARE MILES. 

population. 

A VEUAGE POPULATION 
PER.SQUARE MILE. 

Total. 

Rural, 

Cuitur¬ 

able. 

CuLTlVA.'lED. 

Rural, 

Urban. 

: 

Total. 

'i'orJLii 


O 

Pi 

"o 

6-i 

1 

«s 

iS 

rS S3 

5.3 

C3 

O 

3 

O 

! 

4- 

«6 . 
a 

2 

X) ..H 

» c3 

A- O 

p. 

6 

Irrigated. 

"S 

a 

tu 

s 

*3 

t3 

>a 

O 

H ■ 

Rural population. 

Total population. 

Esrnsl 



839 

822 

713 

165 

269 

434 

225,033 

23,548 

248,581 

273 

296 

349 

573 

Fauipat 

• . 


462 

448 

363 

193 

93 

286 

169,343 

26,933 

196,276 

378 

425 

541 

700 

Kiiliral . 

. 


1,289 

1,251 

1,140 

190 

508 

698 

245,136 

20,233 

265,367 

195 

206 

233 

380 

Thanesar . 



559 

553 

485 

32 

802 

334 

153,640 

19,591 

173,231 

278 

310 

355 

518 

District as a whole . 

* 

3,149 

3,074 

2,701 

580 

1,172 

1,752 

793,152 

90,305 

883,457 

258 

280 

327 

504 


BiurSKS. 


The figures of density of population for the canal irri¬ 
gated tract are not avsilable but the following figures give 
some idea of the canal irrigated tract. The percentage of 
irrigated area to the cuiturable area is in^— 

Karnal Tebsil . . . .23 

Panipat Tebsil . . . .63 

Kaitbal Tebsil .... 17. 

The average density of rural population per square mile 
of irrigated area is— 

Karnal Tebsil . . , . 1,364 

Panipat Tebsil.... 877 

Kftithal Tebsil, . . . 1,290. 


The present irrigated area in the Karnal Tebsil might be 
increased by 50 per cent, without reducing the average 
population per irrigated square mile to less than the pros¬ 
perous Panipat Tehsii; and, similarly the present irrigated 
area in the Kaithal Tebsil might be increased by 50 per 
cent. The Thanesar Tehsii is not commanded by the canal 
and has not therefore been considered. P’rom the figures 
given, it may be concluded that there is no obstacle to ex¬ 
tending irrigation in the Karnal and Kaithal Tehsils from 
fear of sparsity of populationalthough it must be ad¬ 
mitted that the figures are not very convincing. 

3. (3) There may possibly be an imsufficienoy of cattle 
suited to well-irrigation, but for an increase of canal 
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irrigation there would be no diffiouUy experienced in this 
respect. The loss of cattle during the last famine- was in 
this district nothing like so great as elsewhere, and there is 
no reason to believe that the stocks have rnn down. Parts 
of this district have for years been grazing grounds and 
naturally also the nurseries for cattle for the plow and 
draught. 

S. (5) There are at present unlimited stores of old manure 
at the sites of every village in the district. Manure is but 
slightly used by the agriculturist. It is only in the 
vicinity of the towns and large villages that manure is to 
^ome extent used for do-fasli and more valuable crops. The 
high mounds of manure at most villages are abundant 
testimony of the vast stores in hand. 

3. (4) The eulturable area in the district is 2,701 sqnare 
miles out of a total area of 3,149 square miles [see state¬ 
ment in reply to Q 3. (I)]. The irriaated area is only 580 
square miles. In other words, 86 per cent, of the total area 
is eulturable and only 21 per cent, of this is Irrigated. 
Also the cultivated area is 1,762 square miles or 65 per 
cent, of the eulturable area of the district. There is'a 
good field here for expansion, but it must be gradual. 
There is no immediate need for rapid progress in this dis¬ 
trict, as a whole. There are parts in the Thanesar and 
Kaithal Tehsils, on the other hand, which require early 
attention. 

3. (51 The river Jnmna at Tajawala supplies the Eastern 
and Western Jumna Canals. The Western Canal Officials 
regulate the supply between the two canals. The Eastern 
Canal has a right to |rd, and the Western Canal to frds of 
the available supply. Tlie full supply discharge of the 
Eastern Canal is 1,700 cnsecs, and that of the Western 
Canal 6,360 cnsecs. When the river supply is 8,060 cnsecs 
and over, both canals can get full indent up to full supply. 
When the river supply falls below 8,050 cusecs and is still 
above 6,100 cusecs, the Eastern Canal continues to draw 
full indent up to full supply, and the balance goes to the 
Western Canal, whatever may be its indent, When the 
river/snpply falls below 6,100 cusecs, the available supply is 
sharqld by both canals according to the prescribed shares of 
Jrd ^nd frds. 

THe diagram aooompanying shows the rise and fall of 
the Mver Jumna at Hathni Kund on the average of 80 
years. Prom a discharge table of the river supply at 
Ilatpni Kund the gauges corresponding to the discharges 
cif 8,050 cusecs and 5,100 cusecs, are 14'3 and 12'85, respect- 
ivelly. These figures are near enough for a general consi- 
deBation of the question. Two red lines have been drawn 
on/the diagram to show on the average the time when the 
ch&ngos ill the methods of regulation take place. It will 
helseen that the Eastern Canal can receive full supply from 
6^ July to 20th October or for 106 days in the year, 
’^hereas the Western Canal can receive full supply from 
®5th July to 5th October or only for 71 days in the year. 
Presuming that the Western Canal has fully utilized the 
available supply in the river, there remains on the average 
surplus water for, say, 70 days from 6th July each year. 

I have not had time to plot a diagram showing the 
average supply taken by the Western Oanal which might 
help to show if there be any surplus water in the river not 
already utilized. These averages are helpful but cannot, 
clear the ground fully, as there are years when the river 
falls much below normal and during the same years the 
demand rises and is not-met. Again, there are weifc years in 
which there is plenty of surplus in the river but the demand 
is slack. The following particulars regarding the past nine 
years will be found interesting and useful: 

1893. 

Supply was sufficient to meet the indents of both canqls 
throughout the year. The maximum supply drawn off 
was—Western Jumna Canal 4,361 cnsecs. Eastern Jumna 
Canal 1,687 cusecs, 

1884. 

Supply was sufficient to meet the indents of both canals 
throughout the year. The maximum supply drawn off was 
—Western Jumna Canal 6,149 cusecs, Eastern Jnmna Canal 
1,620 cusecs. 

1895. 

Supply was sufficient in the spring to meet the indents 
of both canals. In the autnmn, supply failed on 34th 
October when the indent of the Western Jnmna Canal 
was 5,917 cusecs and the indent of the Eastern Jumna Canal 
1,417 cnsecs. The maximum supply drawn off was 7,604 
cusecs for both canals during the khoirif. 


1896. 

Supply was insaffioient throughout the spring until 1st 
July. In the autnmn, supply failed on the 13fch October 
when the Western Jnmna Canal inden was 6,178 cusecs, 
and the Eastern Jnmna Canal indent was 1,687- cusecs. 
The maximum drawn ofi! by both canals in the kharif was 
7,967 ouseos. The river was very unfavourable for the 
Western Jnmna Canal and a deficiency of supply occurred 
in August. Extensive handle had to be made to force the 
supply to the Western Headworks. 

1897. 

Supply was insufficient throughout the spring until 15th 
July, when the indents were first met. In the autumn, the 
Supply failed on the 14th October, when the Western 
Jumna Canal indent was 6,788 ouseos, and the Eastern 
Jumna Canal indent was 1,330 cnsecs. The maximum 
supply drawn off by both canals in the kharif was 8,286 
cusecs, 

1898. 

Supply was insufficient throughout the spring until Isi 
July, when the indents were first met. In the autumn, the 
supply failed on the 6th October when the Western Jumna 
Canal indent was 6,917 cusecs, and the Eastern Jumna 
Canal ipdent was 1,733 cnsecs- The maximum supply 
drawn off by both canals in the kharif was 7,957 cusecs. 

1899. 

Supply was insufficient throughout the spring until Isfc 
June when the indents were first met. In the autumn, the 
supply failed on the 29th August when the Western Jumna 
Canal indent was 6,178 cusecs and the Eastern Jumna Canal 
indent was 1,687 ouseos. The maximum supply drawn off 
by both canals iu the kharif ^a,s 7,865 cusecs. 

1900. 

Supply overtook the indents of both canals on 3rd April 
when the Western Jumna Canal indent was 3,445 cusecs, 
and the Eastern Jumna Canal indent was 1,642 ousces. In 
the autumn, the supply was equal to the indents of both 
canals, and there was no failure of supply. The maximum 
supply drawn off by both canals in the kharif was 7,865 

GUSOCS. 

1901. 

In the spring the demand was very slack, and there wa* 
sufficient water in the river to meet the combined indents. 
In the autumn the supply was insufficient on the 11th 
October. The supply to the Western Canal failed on the 
4th September wbe^ there was plenty in the river. It has 
been the worst year for the Western Canal since 1875 when 
the Headworks were built. Extensive forcing bands were 
started early and the supply in the Western Canal was in 
defect throughout the autumn. At one time the deficiency 
amounted to 3,700 cusecs, and the average deficiency 
from 3rd September to 11th October was nearly 1,600 
cusecs daily and thereafter the river supply was insiifficient. 
In a year of great demand the average supply received by 
the Western Jumna Canal was about 4,850 cusecs, while 
the Eastern Jumna Canal was able to draw off full supply, 
1,733 ousecs, until 20th November. 

Summing up, there appear to be about 4 years in 10 when 
the river supply is sufficient in the spring to meet the 
indents of both canals, but as a general rnle there is not 
much to spare in the river at any time from October to 
July. 

The Western Canal has a maximum kharif discharge of 
6,360 cusecs and the winter supply is on the average 2,300 
cusecs or about 36 per cant, of the maximum i/rorff supply. 
This being so, there is not much scope for expansion even 
in the kharif unless the disproportion of supply in the two 
crops is_ still further increased. I think that the river 
supply is not favourable to any large extensions. In all 
there are about 70 days in which an increase of supply 
might be obtainable. 

3. (6) There is no obstacle to extension of canal irrigation 
on account of lack of capital for the initial expenditure 
The expenditure is incurred by the owner and the! owners 
of land in this district are quite prepared to borrow to meet 
the initial expenditure. 

3. (7) There does not appear to be any fear of enhanced 
rent or revenue asses-sment in the minds of the people. 

As a general rule the people take canal water freely. It in 
only when flow irrigation is difficult that any disinolinalion 
is shown to taking canal water, but neifer from any fear of 
enhancement of rents. 


Mr. E. 
Mgertan 

Purvest 
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3. (9) Extensions of irrisiation in this district are 
possible. The supply is now allotted at the rate of 50 per 
cent, to older parts of canal, and at tlie rate of about 30 per 
coot, of the gross commanded area to the dry tracts, i.e., to 
the recent extensions of Sirsa branch and Nardak Oistribu* 
lavy. In view of the fact timt there are large tracts in Hissar 
and Itobtak to whioh irrigation should be extended, I tliink 
that further extensions in this district should not be made at 
present. On the other hand I think that more water should 
be made available for extensions to the unprotected dry 
tracts. Tills can be done in two ways. First, by restricting 
the rabi irrigation on this canal to tlie Khadri villaires 
some of which are in this division, and the rest in the Delhi 
division; secondly, by restricting the winter supply of 
tlie Eastern Jnmna Canal. The first of these is a provincial 
question whioh I have no doubt the Local Government 
will, in due course, consider. The second means of augment* 
ing the winter supply to this canal is an Irapetial question, 
and the time is ripe for considering what oan be done in 
this way, A revision of the sliares of the two canals of Ird 
and frds to the Eastern and Western Canals, respectively, 
should certainly he taken no. Probably the best way of 
securing a restriction of supply of the Eastern Jumna Canal 
Would be to * tatil' for short periods during low river. A 
beginning might be made by running the Eastern Jnmna 
Canal fully for, say, 16 or 20 days in each month from Octo¬ 
ber to June, whenever the demand becomes keen enough to 
require this arrangement. The additional supply thus 
secured could go to the dry tracts on this canal. This would 
certainly be a better arrangement administratively for the 
Eastern Jnmna Canal than the present t for, there are, no 
donbt, greater advantages in running full for a short time 
than in rnnniug full time with a diminishing supply. 

I think that without some augmentation of supply the 
present state of the river supply does nut permit of any 
large extensions. It is politically unwise to extend too 
much. Extension may bring in large harvests in years of 
normal rainfall, but in years of drought and of soanty 
rainfall, the yield diminishes and the minds of the cultiva¬ 
tors are distressed and turned against the canal adminis¬ 
tration. This canal has been extended in recent years and 
more recently still, extensive remodelling of distributaries 
has been carried out. The people have not yet settled 
down to the new order of things, and, therefore, it wonld be 
wise to consider carefully each extension. As a matter of 
fact the Canal Administration is gradually evolving new 
methods of economloal distribution and each step in the 
inai’cli of progress widens the scope of nsefniness of the 
canals. A consolidation of the conditions at tlie present 
stage will but strengthen onr bands when the time is ripe 
for the next move, » 

6. In this district the tendency to attract cultivators 
from the unprotected tracts to the irrigated areas is not 
very great. There is always a certain flow towards the 
irrigated tracts, but this is usually oniitined to those 
cultivators who have marriage relations with the residents 
of the favoured areas. Thus before the Nardak Major 
Distributary was constructed in dry years, cultivators in 
the Nardak tract moved either on to the Hansi Branch or 
the more recently constructed Sir.sa Branch. 

When the Chenab Canal was first opened for irrigation 
and there was spare water passed down to consolidate the 
partially constructed banks of incomplete branches, cnl- 
tivatois were attracted from the Jhang and Montgomery 
districts in large number. In these oases the water was 
free and the virgin soil neede^ little attention to produce 
paying harvests. A good inslance of this occurred iu 1896 
on the Jhang Brandi of the Chenab Canal, where the cul¬ 
tivators of the Jhelum “ Set " left tlieir estates and went in 
for tempoiary irrigation on the Chenab Canal. The Deputy 
Commissioner of Jhang complained that the effect of this 
was to render it impossible for him to recover his fl.uotna» 
ting revenue. 

Wo have recently converted the Chantang Drainage, 
into a canal, to be supplemented in the kharif wlien there 
s water to spare from the sitsa Branch. The cultivators 
of this tract evince a strong desii-e to get oaiisl water for 
both crops, whereas they get it only in tlm kharif. In 
years of ample rainfall, the demand for canal water is 
slack, very alack at present, and it is only in dry years that 
the demand is very strong and keen. Judged by this 
standard, it may be assumed that the desire for increased 
irrigation facilities is not great at present. 

C,~CanaIs of intermittent flow, 

12, There are two canals of this class ; the Chanlang, 
constmeted and managed by the Irrigation Department 


and the Sarsuti, constructed and managed by the Distiist 
I'card. 

The Chantemg This canal is primarily supplied 

by water obtained from the Rakshi, Chantang and Kali 
Nadi, whioh are hill torrents flowing intermittently in 
parts of the Umballa and Karnal distdets. The supply » 
uncertain and irregular. Arrangements have been made to 
supplement the canal snpply in the kharif only, when there 
is surplus water in the Western Jumna Canal from the 
Sirsa Branch. In other words this drainage canal is an 
escape of the Western Jnmna Canal. 

The drainage has been canalized and carried on to the 
ridge of the tract. Distributaries have been constructed 
and permanent outlets of large capacity built. The distri¬ 
bution contemplates utilizing 310 ouseos, while'the caual 
itself is capable of discharging 602 ousecs, escaping the 
surplus. The cultiyators have excavated water courses and 
the supply is distributed to the laud in the ordinary man¬ 
ner. 

In a year of ample rainfall the canal needs little help 
fftim the Sirsa Branch. In years of scanty rainfall or of 
drought, the Supply is provided from the Sirsa Branch for 
short periods at longer or shorter intervals. On the other 
hand, in years of excessive rainfall such as 1900, the supply 
passing down this canal is excessive, sweeping over the 
banks in a deep wide strong flood. 

The Sarstiti Canal -—This canal was constructed in 1896 
and extensions were made in 1898 and 1899. The supply 
is derived from the overflow of the Sanaa Jbil, near Pebow, 
which in its turn receives the flood waters_ of the Savsnti 
and Markanda, both hill torrents rising in the Sewaliks 
in the Umballa district. 

Diatribntaries have been constructed and outlets built. 
The outlets were first put in temporarily ; they have bow' 
been built permanently. The water is conveyed to the land 
by flow in the usual way, being distributed through wktei- 
courses. 

The supply is usually maintained from July to October 
sometimes the canal flows in June and late into Novenfber, 
Occasionally also it flows in the spring. 


The following table will be found to give all knowp in¬ 
formation regarding the volume and duration of supply!.— 


IlEStS. 

1897 

1 

1868 

1899 

1^ 

Number ol days ia flow , 

• • • 

121 

230 

69 

iL 

Kumber of days 1 discharge over 100 ouaecs 

106 

117 

49 

12E 

4» •» *» 

o 

o 

51 

51 

18 


•1 »l >t 

„ 300 „ . 

10 

12 

4 

6» 

if «» *» 

MO „ . 

3 

ev. 

... 

62' 

Number of times over 1^000 ouseos • . 

1 

... 

■" 

3 


Nora.—The figores for 1801 have not oome in. 


The full designed capacity of this canal is 466 cuseos. 
Judging from the record of 4 years, the canal gets half 
supply for about 2 months, is in flow for about 4 months 
and when it gets full supply, it overflows and is breached in 
several places. This points to the necessity of regulating 
the flow of the torrents that supply the canal. In a flood 
year like 1900 it was estimated that the discharge of the 
Markanda at the Delhi-Umballa-Kalka railway crossing waa 
something like 40,000 ouseos and that of the Sarsnti at its 
crossing on the same railway, something like 33,000 eusees. 
Under these conditions it is dilfioult to see how a canal like 
the Sarsuti could escape damage. 

S.—Canals of continuous flow. 

13. (I) The ordinary rain crops tharanC) in the khar^ath 
coarse rice {sathi or 60 day), bajra, jowar, gowara and 
cotton, and in the rabi, gram, jow, sarson and beira (mixed 
gram and barley). With the introduction of iirigation 
these crops have given place to the following produots; in 
iho kharif, dhan(fine rice, zlri)ehari, cotton, indigo, sugar¬ 
cane, vegetables, tobacco, maize and gardens, and in the 
rabi, wheat, barley, gram, sarson, metfai, and mesri. Now 
the valne of a larani crop, taken all round, does cot rise to 
over, say, Bs. 12pef acre on the average ranging from Ks 8 
gn acre for bajra to, say, Bs. 18 per acre for coarse rice. By 
growing two irrigated crops the value per acre might easily 
he raised to Rs, 60 or about 426 per cent.; for, rice at Bs. 40. 
may be followed by gram at Ra. 20 an acre, orohari or bajra 
at Bs. 16 may be followed by wheat at Es. 34 an acre, or 
aaain cotton at Rs 33 may be followed by mixed grain or 
barley at Es. 23 an acre. 
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13. (2) Taking tke "above estimate of the average value 
of a larani crop at Ks. 12 per acre, the increase in value 
of the produce by irrigation might be raised from 800 to 
1,000 per cent, bjy substituting more for less valuable crops. 
Gardens are estimated to be worth Bs. lOO an acre and 
angarcane is valued at Es. 120 an acre on the Western 
Jumna Canal. 

18. (8) (a) In a year of ample rainfall I take it that the 
barani crop would value about Rs. 12 an acre, and that 
the increase in yield of irrigated crops would not he above 
the average, which is about 300 per cent, for a single crop; 
the value of the irrigated crops being, say, Es. 35 an acre. 

(i) In a year of scanty rainfall the barani crop would 
fall in value to an 8*anna crop or, say, Rs. 6 an acre. The 
irrigated crop would also suffer to some extent, say, 10 or 
15 per cent., and the value would drop from, say, Ks. 36 an 
aere to Es. 80 an acre. The result would be that the irri¬ 
gated crop in a year of scanty rainfall would be 600 per 
cent, better than the barani crop. 

(c) In a year of drought there would bo no barani crop 
and the irrigated crop would diminish in yield, though not 
perhaps in value, as prices rise in years of drought. The 
increase due to irrigation would be the entire produce. 

14. (1) If the supply commenced too late for the sowing 
period of any crop, there would be no irrigated crop at 
all. The effect of nny delay in commencement of supply 
is to throw back the crop, and a long delay might possibly 
ran it into the next crop. The sowing time of any crop 
may be divided into three unequal periods: first, the 
period of early sowing, producing an early crop not 
always the best; secondly, the period of full crop, pro¬ 
ducing the crops of best value ; and lastly, the period of late 
sowing, producing scanty crop. If the oomniencement of the 
supply were delayed beyond the first period, there would be 
no early crops; the value of the remaining crops would not 
be effected s if the commencement of the supply were 
postponed to the end of the secoqd period, there would be 
no early crop and no full crop; the area of crop would 
have shrunk considerably, but the value of the late crop 
wou^d not have been effected thereby t if the oommenoement 
of supply were postponed to the end of the third period of 
nomjial years, there would be no crop at all. 

The value of irrigation as a crop producing agent is 
proportional to the delay in commenoement of supply, owing 
to the shrinkage of the possible area, but practically the 
valuo per acre of crop sown is unaffected by the late com- 
mendament of supply. 

J 'A. (2) The too early cessation of supply might mean the 
hering, more or less complete, of the crop. This 
is more serious than the too late oommenoement of the 
sripply, as the loss of the sown crop includes the Joss 
of grain sown and labour expended on sowing, etc. 
ijihe value of irrigation is directly affected by the early 
I cessation of the supply. The last sown crops would 
be first affected and, as the time of cessation approached the 
end of the sowing period, the full and early crops succes¬ 
sively. The diminution of value would follow the following 
order—stunting of crops, shrinkage in yield of grain, loss of 
all grain, indifferent fodder, complete loss of fodder. 

15. Ordinarily the irrigation of this canal is not supple¬ 
mented by irrigation from wells. On canals of intermit¬ 
tent flow this is essential for maturing the rabi harvest wwn 
on one watering. Irrigating by wells crops sown by irrig¬ 
ation from tbe canal has been done in a few cases on this 
canal, but tbe cases are so few and the area so small that 
the question has not attracted more than passing notice. 

16. (1)1 estimate that on the average in normal years on 
this canal the value of the produce per irrigated area is 
Bs. 40. My estimate is given below. I have taken the 
principal crops and have worked out the normal extent of 
cultivation of each kind of crop, and, having allotted normal 
rates for each kind of crop, 1 have ascertained the average 
walne of production per acre. 


Crop. 

Area 
per cent, 
grown. 

Bate 

per 

acre. 

Talae. 





Acres. 

Es. 

Es. 

Wheat . 




42-0 

34 

1,428 0 

Sugarcane 

• 



11-3 

120 

1,856-0 

Cotton . 




11-0 

S3 

383 0 

Gram 

, 



6-6 

% 

130-0 

Eice 


' 


6-0 

12 

210 0 


Crop, 

Ai9a 
per eent. 
grown. 

^-1 

Value. 




Acres. 

Es. 

Es. 

Barley , • 

« 


2-8 

24 

6r2 

Indigo , 



1-1 

60 

66-0 

Sarson . . 



0-6 

18 

10-8 

Masur . 



0-6 

15 

9-0 

Gardens 

« 


0-3 

100 

30 0 

Miscellaneous . 



18-8 

18 

338-4 

Total 

• 

100-0 

•" 

4,008-4 


Es. 

Average rate per acre ... 40 

I estimate the value of barani crops to be on the average 
Es. 12 per acre in this district. The estimate below has been 
prepared in the following manner. The percentage area 
of the chief barani crops has been obtained from settlement 
reports of this district, and are offered as representing nor¬ 
mal conditions; the rates per acre have been estimated from 
tbe produce estimate of tbe settlement reports and from tbe 
prices of normal years. 


Crop. 


Cotton . 
Eice (coarse) 
Juar 
Bajra 
Gram 
Sarson 
Mixed 


Total 


Area 
per cent, 
grown. 


Acres. 

S 

4-0 

230 

24-0 

3'0 

400 

1-0 

60 


1000 


Bate 

per 


Value. 


Es. 

15 

18 

d 

8 

10 

10 

14 


Es. 

600 

414'0 

2160 

24*0 

4000 

100 

700 


l,194-0 


Average rate per acre 


Es. 

12 


The increase in the total annual value of the produce per 
acre due to tbe irrigation in normal years is (40 — 12) = 
Es. 28 according to the above estimate. 

16. (2) I estimate that in a year of drought the average 
value of produce per aere irrigated is Us. S8-8. From the 
revenue report of the Punjab Irrigation Department for 
1897-98, I have taken the percentage areas of crops 
grown. In the rates for each kind of crop, I have com¬ 
bined tbe rise of prices exhibited in tbe Karnal district 
census report of 1901 with an estimate of reduction of 
outturn, and have arrived at certain figures given in the 
following table:— 


Crop. 

Area 
per cent, 
grown. 

Bate 

pfif 

acre. 

Ysloc. 




Acres. 

Es. 

Ks. 

Wheat . , 

• 

• 

300 

36 

1,080-0 

Sugarcane 

« 


90 

100 

900-0 

Cotton . , 

• 


20-0 

33 

660-0 

Gram . . 

* 


5-0 

26 

125-0 

Eice , . 

• 


7-0 

40 

280-0 

Barley . . 


• 

1-7 

25 

42-5 

Indigo . 



5-0 

60 

300-0 

Sarson . 



07 

20 

14‘0 

Masnr . . 

« 


06 

16 

8-0 

Gardens 



0-3 

100 

300 

Miscellaneous . 



20-8 

20 

4160 

Total 

• 

100-0 

... 

3,866-6 


Es. As. 

Average rate per acre . . 38 8 

In a year of drought the barani crop may fall to nil, 
but suppose it is a Ee. 0-4-0 crop, the value per acre wouldj 
be (tf) = Es 4. 

2 £ 


Mr. S, 
iEgerton 
Purvet. 


9 Punjab. 
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Hence the increase in the total annnal value of the pro- 
dnce per sere dne to jpk’ation in a year of drought is 
138-8--4i)s=Es. 34i-8 according to the above estimate. 

It isdifBoult to arrive at any hnt approximate figures, for 
in a year of severe drought there may be a considerable 
amount of unrecognized “ Kharaha, ’’ or short produce, while 
at the same time the prices may not rise in the same pro¬ 
portion. “ £a> aha ” may be more or less local while prices 
vary with the produce of the world and the distance from 
markets, 

17. (1) The cultivator pays to Government for irrigation 
from the Western Jumna Canal on the average a water 
rate of Es. 2'8, which is about Ks. 3'5 in the kkarif and 
Es, 3'3 in the rabi. This is paid on the actual area irri¬ 
gated. 

17. (2) The cultivator pays to the owney)f the land either 
ith to ^rd the produce as a batai rate or for irrigated land 
from Bs. 4-6 to Es. 9-2 per acre. The more usual rates are 
Jtb of produof, or Es. 4-6 per acre. The cash rates are just 
double of what is paid for barani land. The enhanced renis 
for irrigated land are paid for the area actually irrigated, 
as a rule. Some owners, however, make no difference if 
the land is irrigated or not during the year. This occurs 
rarely. 

17. (3) The cultivator pays to Government the owners' 
rate, which amounts to about Es. 1-3 for both crops, or for 
the kbarif'Hs, I'S and rabi Ee. I'O per acre on the average. 
This rate is paid on the area actually irrigated. In addition 
to the occupiers’ rate and owners’ rate, the euUimtor also 
pays the local cesses known as sawai, which is about 
Es. 0'20 per acre on the average paid on the area actually 
irrigated. 

17. (4) There are no private canals in this district, the 
owners of which pay royalty to Government, 

18. The cost of constructing the watercourse with all 
bridges, etc,, and bringing the water to the field is borne 
by the landlord, and amounts in the first instance to 
Es. 0-8-0 per acre on the average. The cost of preparing 
the land for irrigation is borne oy the tenant. Thus in tlie 
case of jungle land to be broken up for the first time, the 
tenant outs down the trees, jungle, etc., and keeps all this 
in lien of coat and trouble taken to clear the land. On 
the other hand, the tenant gives •jrd in place of fth of the 
produce owing, it is said, to the higher productive value 
of virgin soil. It is difficult to say what the average cost 
of preparing the land for irrigation amounts lo. The 
tenant ohiefiy puts his own labour into it, 

19. Eegarding the evils that sprung from excessive irri- 
gation and the damage that resulted to the people and the 
soil of this district in the old days of this canal, I would 
invite attention to paragraphs 159 to 170 of Mr. Ibbetsou's 
report on the settlement of the Karnal district. Since 
then the canal has been re-aligned below Indri, distribu¬ 
taries have been re-aligned, various extensions have reduced 
the supply going to the older water-logged tracts, the dis¬ 
tributaries have been remodelled with a view to diminish 
concentrated irrigation, and drainages have been opened up. 
The general result is that the condition of the people and 
soil has been gradually improving. An independent proof 
of the improving condition of the water-logged tracts will 
be found in the fact that manza Phurlak, which refused to 
have any canal water 20 years ago, has since 1898 asked 
for and received a limited supply of canal water. Phnrlak 
is one of the villages given in page 774 of Mr.'Ihbetson's 
report referred to above. There are still gome tracts in 
msuzas Dadlana, Baholi, and Sitana, where from salt 
efflorescence the land has been completely thrown ont of 
cultivation. In my opinion, nothing oau be done for these 
tracts. Elsewhere, by the re-alignment of the canal and by 
the opening up of the drains, the old evils are now gradu¬ 
ally diminishing. In more recent times (since 1893) otiier 
parts of the distriot have become water-logged from per¬ 
colation and arrested drainage. After the Sirsa Branch 
was opened, the canal supply was raised from the Head at 
Tajawali (Aniballa district) to Indri. Later on the Sirsa 
Bi']Snch began to silt up, and the supply ia the main oanal 
above Indri was gradually raised iu order to supply the Sirsa 
Erauch. This resulted in water-logging in the Khadri to 
east of the oanal. Khadri drains were opened out in 1896, 
and the result has been most satisfactory. Along the 
right bank of the canal between the Bangar Dhanda and 
the canal, swamping resulted from raising the oanal supply 
for the Sirsa Bi anch. 'i he remedy applied has been, to 
silt up the swamps and raise the surface of the ground up 
to canal full supply. A good deal hss already been done 
in this way, a lot TOtuains to be done, the process is in 
progress and not yet completed. Another remedy has been 
to cut oli the bands in the old serpentine course of the 


oanal and thus reduce the water surface levels ’ above the 
loops out off. This remedy does not appear to me to be of 
permanent value. The fall in water surface in the mam 
canal is very severe, ranging from near Dadupttr to 
■jogis near Indi’i. The soil through wliieh the canal passes 
is sandy. When a loop is out off, tiie effect is to lower, 
the water surface above the out-olI. This increases the 
water surface slope and also tends to increase the erosion of 
the oanal bed and banks. The natural tendency of the 
canal with such severe slopes is to flatten its surface slope by 
lengthening its channel, and cutting ofi a loop in one 
place causes the oaual to gradually out out a loop for itself 
somewhere else. This is what is actually taking place. 
The action is slow but sure. Tbe beat remedy is to silt up 
tlie low ground and raise it above the level at which it 
remains a permanent swamp. The best remedy of all would 
be to re-align the main canal from Dadupur to Indri. The 
effect of this would be a permanent remedy of all swamp¬ 
ing, water-legging, and disease. This question is certainly 
one that needs consideration and especially' if it is deemed 
deKirable to augment tlie kkarif supply of this oanal or 
found possible to increase the winter supply by restricting 
tiie supply to the Eastern Jumna Oanal during the period of 
low river. The loss by absorption on the main canal is con¬ 
siderable, and much of this might be saved by a high level 
canal in better soil than the present sandy tract iu whieh 
the oanal runs. 

According to the remodelling of tbe distributaries, the 
high and dry tracts of the Bangar and Nardak have been 
allotted a supply equal to irrigating 30 per cent, of tbe 
gross commanded area. This is as high a percentage as 
might well be allowed as long as manure is not used by the 
agriculturist. On the other hand, the supply allotted to 
the old irrigation by remodelling has been fixed at 46 to 60 
per cent, of the commanded area. This is a reduction on 
the actual irrigated percentage. There is no doubt'that a 
certain amount of restriction in the supply in the rabi 
should bs effected in the Khadir villages, as even the supply,, 
as limited under the remodelling system, will in time pro¬ 
duce swampy conditions. 

My experience of draining irrigated lands goes to show 
that the drains are most beneficial. 1 have seen the drains 
in this distriot in what might be called a snecession of 
dry years •, how tbe drains would act in a succession of yvet 
years I cannot from experience say. They are at present 
very effective, and this year all the jhila and swamps Lave 
been run dry by our drains. The drains must reduce 
swamping in any year, though not so effectually as they 
have done this year. 

20. The maintenance of the canal and distributaries, of 
the Western Jumna Canal is paid for by Qovernmeipt. 
The work ia done by contract. Iu some cases the cultira* 
tors and owners have assisted Government in the rapM 
clearance of silt, but all work so done has been paid for hw 
Government at the usual rates current in the division for 
such work. 

The maintenance of watei'conrses is effected by the culti¬ 
vator. The custom of the district is for the owner to 
stand all expenses of bringing the water to the field ; the 
subsequent labour of keeping tbe channel clear of silt, 
repairing the hanks, etc., for the year or crop devolves on 
the Cultivator. When a tenant fails to assist in the neoes- 
sary clearance, the owner pays a fine of 4 annas in 
behalf of the tenant and reouvers the amount by a grain 
equivalent when the crop is out. There is a good deal of 
‘give and take ’ in the current custom of the people, and a 
good deal of oonsideiation is shown, when for good reasons, 
sickness, etc., the tenant is unable to assist in the silt oleat- 
ance. The system works well, and no legislation is at 
present needed. I do not remember a single complaint 
against tbe arrangemeuts made by the people, and I think 
that a system which the people work so well requires no 
assistance from us. 

21. The only private oanal in the distriot is the Sarsnti, 
and it is not one of continuous flow. The oanal was con¬ 
structed and is worked and maintainedby the District Board, 
The only trouble that has arisen from the oonstruotion of 
this oanal is a claim set up by the Patiala State that certain 
villages have thereby been deprived of flood water from the 
Sarsuti stream. Government have not taken over the 
management of this canal. 

22. There is the Marfcanda canal project, which the Dis- 
riot Board was once anxious to take up. The effect of the. 
Sarsuti Canal and the results of its working are fairly well 
known now. The conditions of the Markanda project 
would be about the same. Tbe Construction migiit be con¬ 
sidered. The District Board would require professional 
advice, and this might he given by Government free. 
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Statement giving particulars of mils in the Karml district. 


TjiiCT. 


Khadib 


Naili . 


Nabdae 


Bahgae 


Sob'tract, 


Indri . 

Kainal 

Panlpat 

Thanesarj 

Kaiibal 

Karnal, 

Eaithal 

Indii , 

Kaithal 

Paniput 


Average depth 
of spring 
water level 
la wells. 




Feet. 

S to 15 
12 to 20 
15 to 26J 
20 to ao-t 
80 to 60) 
30 to 60') 

60 to 116 
20 to 26 
120 to 160J 
30 to 60 


JTatitbb of Stjbplt 
SFB lirGB OB FeBCO- 
lATIOlf. 


In ordinary! 
years. 


Chiefly 

peroola* 

tion. 


Springs 


Springs 


Springs 
and per¬ 
colation. 


In dry 
years. 


Chiefly 

percola¬ 

tion. 


Springs 


Springs 


Chiefly 

springs. 


Average 
cost of 
ooDfitruc- 
tion» 


Average 
duration 
or life of 
well. 


Es. 

r 300 

I 

{ 300 

I 

1. 860 
r 350 
1 400 

f 450 

I 

600 
400 


■! 


1 , 1,000 

600 


34. (1) In the foregoing statement I have given the 
average depth of spring level in permanent wells. The 
depth of water varies from 20 to 30 feet in the wells, as the 
wells, to be permanent, have to go down to the | hum ' or 
spring level obtained in blue sand. The depths increase as 
on^ goes westward from the river Jumna. 

(2) There is no marked tendency^ for the wells to run dry. 
The wells are more or less saline in Kaithal, Nardak, and 
B^ngar. The Khadir wells and also the wells along the old 
clanal lines are fed by percolation, 

(3) The cost of oonstrnotion giyen in the foregoing 
srtatement is for wells worked by a single bucket or wheel, 
frhich are from 7 to 8 feet in diameter. Wells from 11 
to 12 feet in diameter cost proportionally more. 

(4) It is difficult to fix the average life or duration of a 
iweU. Sometimes a well gives out or falls in in a few years, 
others go on for generatious. Some old wells, 300 or 400 
years old, are still to be seen in good condition. In one or 
two instances wells from inferior mortar or faulty oonstruo- 
tion have failed in a few years. 

(6) The Persian wheel is used in the Khadir and parts of 
the Tbanesar Naili, but generally throughout the district 
the bucket or charas is used, 

(6) Some of the wells to depths of 60 or 70 feet are 
worked occasionally, but generally irrigation from wells 
is confined to depths up to 50 feet. In Bangar and 
Nai-dak the areas attached to wells are small. 

(7) I am informed that the wells about Karnal irrigate 
about 20 acres annually. In the Karnal Nardak I am told 
that the area is about half this. 1 know that the area is 
still less in some places. 

36. I have no figures to assist me in estimating the 
extent of increase in value of produce from well irrigation. 
The supply of water from a well is not so plentiful as canal 
water usually is. Two crops can and are grown, chiefly 
when the water is within 30 feet of the surface. Eice is not 
grown from well water, but all other crops are. High 
class cultivation, mu-, garden vegetables and sugarcane, 
greatly iuereases the value of this class of irrigation. 

in years of ample rainfall the value of well-irrigatedcrops 
is in every way equal to canal-irrigated crops. In dry 
years the crops lose in value, first, in diminished fodder and 
lighter gram, then in loss of gram and finally in loss of 
fodder even, as the drought continues and the cattle die off. 
This only oconrs in severe famines. In dry years the diffi¬ 
culty is to keep the cattle alive or even up to the mark. 

36. (1) I have no figures of the exact areas of well- 
irrigated crops. In a normal term of year I shoald say 
that the average value per acre of this kind of cultivation 
9 Punjab. 


Years. 


75 < 


|ioo| 

1001 

200 I 

1 

100 }• 

200 1 

I 

76J 


Manner in 
which water 
ie UBualiy 
lilted. . 


Persian 
wheel and 
bucket. 


Wheel and 
bucket. 
Bucket . 


Bucket . 


Average 

area 

attaobed 
to or com¬ 
manded by 
a well. 


Acres. 

30 to 40| 

) 

10 to 15 
10 to 16 
f 10 to 15, 

mi 

■I 10 to 15 
I Nil 
L 8 to 10| 


Average 
area irri¬ 
gated in 
one year. 


fiSUABEB* 


Acres. 

15 to 20 

8 

e’ 

8 to 10 

8 to 10 


This statement has 
been compiled from 
the register of well 
measurements in this 
division, from spe¬ 
cial enquiries, from 
settlement reports, 
and from personal 
knowledge. On the 
plan of the district 
aocompanyicg this, 
note will be found 
marked the viilages, 
the wells of which 
have been selected 
for inclusion in this 
statement. 


is about 90 per cent, of canal irrigated crops, I have else¬ 
where above estimated the value of oanal-irrigated crop 
at Eb, 40 an acre on the average. Hence well-irrigated 
crops would bo P,s. 36 an acre. As the average value of 
crops has been estimated at Es. 12 an acre, the 
approximate increase in the total annual value of the pro¬ 
duce per acre due to well irrigation would be Es. (36—12) s 
Es. 24 in normal years. 

(2) In a year of drought there may be no well-irrigated 
oTops. But assuming that the well-irrigated crop drops to 
a 12-anna crop while the barani crops drop to a 4-anna crop, 
the increase in the total annual value of the produce 
per acre in years of drought due to well irrigation would be 
(86 XI—12xi=:27—3)=Es, 24, or the same as in ordinary 
years. 

37. (1) The cultivator works the well, and for the use of 
well and land pays to the owner the same rates as for canal 
land, viz., Jth to |td batai or from Es. 4-6 to Es. 9-2 pet 
acre. This payment is on the actual area cultivated, 

(2) The owner pays Government an enhancement of 
revenue for well-irrigated land at the rate of Re. 1-8 per 
acre on the full area commanded by and attached to the 
well. 

38. (1) No serious difficulties are encountered in finding 
a supply of water. In the uplands the water is more or 
less saline. 

(2) Besides the usual difficulties of well-sinking, there 
is one difficulty of construction peouliar to the locality. 
In Khadri and along the old canal wells have to be 
sunk through one or two layers of percolation water 
until they top the bum or spring. Near Karnal very 
frequently the well sticks in clay after having passed the 
first percolation layer. This renders well sinking very 
costly. I am not aware that any assistance has been offered 
in the shape of expert advice, trial borings, or the loan of 
boring tools. Where wells are needed for cultivation, they 
are so near one another that expert advice is not needed. 
As a matter of fact, very frequently the local welhsinker 
knows more than the professional Civil Engineer. We tried 
to sink a well in the Mnndri compound on the Sirsa Branch. 
We had to abandon it, as onr establishment had got it too 
crooked and cracked to get right. About two years ago I 
called in the local well-sinker, and he undertook to dig up 
the abandoned well, dig a hole right down to water surface, 
and begin the well from there. He did it. Fortunately 
there was no intermediate percolation layer ; but he did 
what Government engineers had given up. I do not think 
we can generally go in for advising in this matter. If we 
trained an officer and gave him opportunities of acquiring 
experience in well-sinking, then Government might step 
in and give advice. Unless we had sound advice to offer, 
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we should bring discredit on ourselves. The man who has 
to pay for the well will not he happy if things go wrong, 
and it certainly will he no consolation to him to know that 
an engineer otherwise eminent in his profession had given 
him advice. Eightly or wrongly, the engineer would be 
blamed. 

39. I am not in favour of the construction by Govern¬ 
ment of wells in land which is private property. It is not 
the well that produces crops, bat the working of the well. 
After making the well, how are we to ensure, its being 
worked P There is an old proverb that one man may bring 
a horse to the water, but a thousand cannot make him 
drink. I am not prepared to say that the people would be 
stubborn, hut what I wish to say is that we have not 
the power to have the wells worked. Self-interest, if it 
existed, would induce the owner to sink his own well. 
The custom of the district is for the oultivator to find the 
hullooks, the owner may help him with money oooasionally, 
but it is the tenant who runs all the risk. Is the tenant 
in this district strong enough to work wells over and above 
the present number P I doubt it. If Government con¬ 
structed wells free of cost, it would probably help the 


people, bnt then the owner, the wealthy man, would oome 
in for a share of gratuitous aid. He does not need this 
help. We might encourage and stimulate the demand for 
wells by lighter assessmeots on new wells in unprotected 
areas and even grant loans freely on reduced interest and no 
interest at allj'but the actual construction of a well by 
Government should not be undertaken without the express 
request of the owner, 

40. Temporary wells are used in the Khadir and part of 
the Naili tiaots. In some villages the sub-soil is too loose 
to admit of temporary wells being sunk, and at best they 
only last for one crop, very often failing when moat required. 
In a year of drought I should give free grants or the cost 
of digging, after the well had been sunk, and not charge 
the wet rate for well irrigation. Temporary wells cost 
about Ks. 10. Like all well irrigation, temporary wells 
require bullocks to draw the water. In years of drought 
the bullocks, like the policemen, are absent when wanted. 
In dry years, too, the supply of water is deficient and some¬ 
times absent. As a protection against drought, temporary 
wells are not very encouraging. 


(28) Mr. J. J. MuilAlT, M.I.C.E., Superintending Engineer, Western Jumna Canal Circle, 


Mr. ,1. J. I. Treliminary. Trevious state of cowafry.—The 
MuUaly, country dependant on the older portions of the Western 
M.I.C.E. Jumna Canal has always suffered from water-logging. 

The extent to which this evil prevailed in the early days 

Gazetteer of Kamel Dis- of the canal need not now be 
triet of 1883-84, pages 268 to described: a reference to the Dis- 

Gazetteer of Delhi District trict Gazetteers noted on margin 
ot 1883-84, pages 7 to 10, 15 will suffice, 
and 16, 36 to 38. < 

II. Work already done. More required.Since then 
the canal and its distributaries have been re-aligned and 
numerous drains dug, and lately the outlet* have been re¬ 
modelled. All this work has greatly improved the state of 
affairs, hut still more needs to be done. 

III. Description of papers aaii plans now submitted .— 
I put up a neap * of certain parts of the Karnal and Delhi 
districts, which shows the depth of the sub-soil water table 
below the surface of the ground, I also put up a statement 
(Appendix A) showing the percentage of the cuiturablo 
Commanded area which is irrigable and has been irrigated, 
sud I also attach a statement (Appendix B) showing the 
rainfall over the water-logged tracts in the early and later 
rahi. 

IV. Flan shows the depth lelow ground surface of the 
subsoil water table. —Turning first to the ’map,* I have 
shown on it by contours the areas in which the depth below 
surface of ground of the sub-soil water is 10, 15, 20, and 25 
feet, and it will be seen that in almost the whole of the 
area served by the main canal and the Delhi Branch the 
pb-soil water is within 15 feet of the ground surface, whilst 
in large areas in the Jagadhri, Karnal, Fanipat, and 
Sonepat Tehsils the sub-soil water is within 10 feet of the 
ground surface. 

M. Appendix A shows that very little well irrigation 
is done.—The table in Appendix A shows that, although 
the water surface in wells is so near the ground surface, 
yet out of a total of 685,085 acres commanded in the four 
tehsils oonoerned in the Karnal and Delhi districts, only 
22,121 acres or 3-2 per cent, is well irrigated, whilst in the 
Sonepat and Delhi tehsils, if we deduct the unonlturable 
land, we find that ont of 207,896 acres of oulturable laud 
commanded by the oanal„only 6,842 acres or 2'8 per cent, 
is irrigated by wells. 1 do not work ont the similar per¬ 
centage for the Kai'ual and Panipat tehsils, because I do 
not think it possible that nearly half the commanded area 
in Karnal and nearly one-third of it in Panipat can be 
unonlturable as shown in the settlement statistics. I, 
however, compare the proportion of well land to total com¬ 
manded area in these two tehsils with the similar proportions 
for Delhi and Sonepat tehsils, and I find that the propor¬ 
tion is about twice as great, and 1 therefore feel sure that 
I am right in saying that the percentage of well irrigation 
to cultmable commanded area is in the Karnal and Panipat 
tehsils about 6 per cent., and in the Sonepat and Delhi 
tehsils 2'8 per cent. 

This is an extraordinary state of affairs, and shows how 
completely the cultivators have abandoned all other means 
of irrigation for canal water. 


Appendix A also shows 
that the area referred to is 
greatly oyer-irrigated by 
meaas of oanal water. 


VI. The true remedy. —All the water we pour into this 

tract is allowed to remain, soaking the soil and gradually 
raising the subsoil water plane, whereas the true remedy 
is to stop the supply at certain seasons of the year and to 
draw up some of the surplus spring water by well-irriga¬ 
tion. “ 

VII. But this table farther shows us that the percent¬ 
age of commanded culturable area 
(ooliimn 6) which has been irri¬ 
gated as an average in the 3 years 
ending 1899-1900 is— 

lu the Karnal tehsil . , , 36 per cent, 

„ „ Panipat „ . . . 46 „ „ 

» » >. • • . 47 „ „ 

„ „ Sonepat .. . - . 40 „ „ 

whilst in some years this percentage rises to 38, 49, 60, and 
42 in the respeotive tehsils. 

If these .are the percentages for whole tehsils, the village 
percentage must be anything from 7o to 100, and it is 
abundantly evident thpt the whole of this tract is ar'eatlv 
over-irrigated. 

VIII. Summary of present conditions and the remedu 

proposed..^l find then that, in the areas coloured green in 
the map,* the subsoil water is so near the ground sur^ 
face as to be a socrce, in many localities, of unhealthiness, 
that the tract is greatly over-irrigdted with caiml water, 
and that the villagers have completely neglected the only 
rational remedy for water-logging, viz., well irrigation, 
i therefore propose to out off the r-ibi supply except for 
one watering before sowings as has been done in similar 
tracts on the Bari Doab, Sirhind, and Ciienab Canals. 

are feasible.—Ho show that this k 
perteotly feasible, let us compare the Western Jumna tract 
with the tract on the Sirhind Canal, which has only lately 
been treated in this way. ^ 

1. Bainfall.of the similar tract on the Sirhind 
CcraoL—The Sirhind Canal area lies round the rainfall 
stations of Bui and Akhara, and the average rainfall at 
these stations up to the end of 1898-99 (the latest figures 
I have got) is— ® 

077 ? 

278 S 5 years. 

2'69| 15 years. 

y 'IF “statement (Appendix B) showing the 

rainfall of all the Western Jumna Canal stations in the 
area under consideration, from which it will be seen that 
the average rainfall here is— 

In the early rabi , . , . , Q.gj 

,1 „ late 2‘28 

a’n'ost identical. 

whilst the depth of subsoil water in the Sirhind tract is. 1 

believe, from 10 to 25 feet, whereas in the Western Jumna 
tract It IS from 8 to 16 feet only; so that there k no 
reason why the rule which has done so much good on other 
canals should not work equally well here. 


At Bui early rabi . 

,, „ late ,, . 
At Akhara early rabi 
„ „ late 


•No*t printed. 
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XI. Sugarnane is the only khar\f crop that teill be 
effected, and treatment of this crop in similar areas of 
Sari Soab canal. —It must be remembered that only 
anoh crops will be affected as now take water from about 
the 16th October to about the 31st March, eo that all the 
high class crops, such as cotton, indigo, rice, and 

maiee, will not be affected; only sugarcane will require 
special treatment. 

The area under sugarcane on the Bari Doab Canal ii very 
large, but no trouble is experienced there in maturing it. 
As a rule, this crop requires five waterings * at the times 
stated on the margin; but if a field be sown early in the 
year, it will frequently take a sixth watering.. 

This table shows that by arranging to give oane a good 
watering late in September only one more wetting will be 
required to mature it about the 1st to 16th Kovember. 
This is what is regularly done on the Bari Doab Canal; 
the cultivators make their sowings more or less simulta. 
neonsly, and the last waterings are given when the distri¬ 
butaries are opened about Ist November for rabi sowings. 

XU* Beoommendation, —I therefore advise that the dis- 
tribotaries supplying water to the tract coloured qreen 
in the map t be gazetted as special class distributaries, and 
that they be only opened for one watering for sowing to 
rabi crops, whiou would therefore be assessed at the 
specially low rate of Be 1-2 per acre for flow irrigation. 

XIII. Consideration of details of the scheme. —If the 
proposal thus made in general terms be accepted, the follow¬ 
ing details will require eonsideriition :— 

(o) Whole distributing systems must be closed, and 
not.parts only. —The order will have to be made 
applicable to complete distributary systems, and 
not to parts of sysiems, and tbeieforo the whole 
of the Karnal, Joshi, Madlauda, Israna, bhains- 
wall, Jua, and Bowana systems will have to be 
closed, althongh small portions of each of them 
traverse areas in which the depth of water is 
slightly more than 16 feet from the ground. 
These areas, however, are so small that they eau 
well be neglected, especially as they are situated 
within the 25 feet water line. 

{b) Special eonsiderations affecting Gangatoli, 
Siraspur, and Pai Distributaries. —The 
Gangatoli, the Siraspur, and the Pai distribu¬ 
taries require more detailed notice 
The two former supply the environs of Delhi and 
their gardens; the property is very valuable, 
and the irrigation consists to a great extent 
of vegetable and fruit gardens. The same, 
however, can be said of Kamal, Gbarouiida, 
Panipat, Sonepat, or any of the other largo 
towns in this tract of country, and is a reason 
not for continuing an injurious supply of 
canal water, but rather for substituting in its 
place a supply of well water. 

With reference to the Pai distributary, it will be 
noticed that the greater part of the irrigated 
area lies between the 15 and 30 feet contours, 
so that this channel requires special considera¬ 
tion. It would be impossible to bring a 

* First for sowlnfrs between let April aitd I6th Mav { 2nd wateriug between 
l&th Maj and lAth June ; Srd watering betWRon 15ch June and 10th 
August ; 4tb wateriug between 15th August and Ist October j 6tb water' 
ing between 15th OuLuber and 1st December, 
t ^ot printed. 


special supply for this petty distributary i n jr 

the bed of such a large channel as the Delhi Mullaly, 
Branch, without enormous wastage, and we M.I.C.E, 
shall have therefore to close this distributary ___ 
also ill the rabi, bnt 1 think it would be 
fair to add 50 per cent, to the capacities of 
all the outlets in the Bohna, Pai, and Jannti 
branches of this distributary, so that the 
areas lying outside of the 15 feet contour 
might be amply compensated for the with¬ 
drawal of rabi supplies. 

In this way the whole of the Delhi Branch can be 
closed after giving one watering fur the sow¬ 
ings of the rabi crops and for the maturing 
of the sugarcane crops. 

(e) Date from which the changes should take 
effect. —Should my proposals be accepted, we 
shall further have to consider from what date 
this change should take effect. ^ 

It will be urged that the villagers will require time to 
accustom themselves to the new conditions. This is true, 
and I would in addition draw special attention to the 
paucity of wells. ' There arc large areas under gardens 
throughout this tract which will require wells as a stand-by. 

It roust, however, be remembered, on the other hand, that the 
wells will be very shallow ; each well could be built easily 
in a month ; so that time is not such an important element 
as the money to make them with. Government, however, 
are prepared, I understand, to assist zamindars with 
advances, and I feel sure that were these changes sanc¬ 
tioned by Government, the district officers would see that 
those requiring temporary assistance got it. 

After taking into consideration the less depth of the 
sub-soil watar table and the greater percentage of wells al-' 
ready existing in the upper reaches of the caual, I suggest. 
that the distributaries taking out above Munak and 
supplying the upper parts of the water-logged tract might 
he gazetted as special class distributaries from the let 
October 1903, and those which supply the lower parts of 
the water-logged tract from the Delhi Branch might be so 
gazetted from the 1st October 1903. 

XIV. Water thus saved will be a great boon to 
very dry tracts now frequently stricken with famine.— 

There ie one more aspect of this case that I must touch 
upon. 

The list in appendix C gives the names of the distribu¬ 
taries that will be closed during the rabi after giving one 
watering for rabi sowings, if these proposals be accepted, 
and from it we see that 1,800 cuseos of water will be 
liberated iu the rabi season for nso in the dry tracts of 
Hissar, Bohtak, and possibly in Gurgson. 

Tsking the moderate duty of 120 acres per cusec, this 
would enable ns to irrigate 156,000 acies of new land aud 
to protect from famine 4 X 166,000=624,000 acres or, say, 

1,000 square miles of new country. 

When I add that the tracts which would receive this 
supply are these most liable to famine of any in the 
Punjab, and that, as there is plenty of spare water in the 
river for kharif crops, these tracts would have a perennial 
supply, and 1 think I have shown that the measures 
advocated in this report will not only benefit the super¬ 
saturated areas on the older parts of the canal, but will be 
of the greatest help in keeping fa nine from the districts of 
Hissar, Bohtak, aud perhaps parts of Gurgaon also. 
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(29) Copy of 8 letter No. 260-G.D., dated 18th October 1901, from S, Ashgar All, Esq., B.A., Deputy Commissioner, 
Hissar, to T. Gordon Walker, B»q., C.S., Commissioner and Superintendent, Delhi Division. 


Famine Froiectwe Worhs cmstrmted daring 

With reference to your circular No. 242, dated 16th 
September 1901, on the above subject, 1 have the honour to 
state as follows. 

2. During the famine of 1896-97 small village tanks, 689 
in number, were esoavated in all parts of the district. Most 
of these tanks hold water sufficient to meet the require- 
monts of the villages concerned for a year and some for sire 
mouths. 

Such village tanks have been found by experience to be 
very useful, both for men and cattle, and the people vrere 
satished with this form of relief. 

As other larger works of public or permanent utility 
were not available, therefore the project of digging out 
large tanks of a sise of not less than 1,200 — 600 on the 
borders of three or four villages was devised, so as to be of 
common use to them all, and 22 tanks of this kind were dug 
out in the various parts of the district. 


the last two famines in the Missar district. 

These tanks have not proved so useful as they were S. Ashgar 
thought to he. Some of them are stated to he defective in AH. 

soil, and water is absorbed rapidly even it a large quantity ——• 

were received in them. It sometimes happens, however, 
that after a few years the soil gets hardened and the water 
is no longer absorbed. In some of them rainy water does 
not come in so plentifully from outside as was expected at 
the time of selecting the sites. There are very few tanks 
which are expected to receive large quantity of water and 
can hold it for a long time. Such tanks can, no doubt, he 
very useful both for men and cattle, if large supply of water 
is received in them, and it may last for a long time, but for 
reasons stated above, as well as on account of scanty share 
of rain which this district generally receives, I am inclined 
to think that such tanks cannot bo so useful as they are ex«* 
pected to be. It may be noted that these large tanks can 
only be used for supplying water to men and cattle, but 
they cannot serve the purpose of irrigation. 

An extract from the Revenue Assistant’s report is sub¬ 
mitted herewith for reference.* 


(30) Copy of a letter No. 62-G., dated let April 1902, from J. P. Thompson, Esq., Deputy Commissioner, Rohtak district, 
to T. Gordon Walker, Esq., Commissioner and Superintendent, Delhi Division. 


In reference to correspondence forwarded with your cir¬ 
cular endoisement No. 242, dated 16th September 1901,1 
have the honour to forward copy of a note compiled by 
Mr Boyd, Assistant Commissioner, from the reports of 
various officials on the subject of the central tanks dug by 
famine labour in this district. 


Copy of notes on tanks dug by famine labour in the 
Rohtak district. 

The tanks thus constructed are:— 

Mokhra . 

Pir Bahand Din . j Rohtak Tehsil.. 

Dubaldhan , -J 

Bhaproda . . Sampla „ 

ciEXi..; 

With regard to the first question—■ 

I; Have the tanks of impounding reservoirs held water to 
any reasonable extent ? 

The answer must be negative. In the rainy season of 
1900 Chhuchakwas tank was filled to overflowing. 

With regard to the other tanks, information is not 
forthoomiug. 


In 1901 the rains were scanty and not more than 2 
of water was collected in any tank, while in three of them 
there was hardly any. No tenk retained water for any 
time. Sand is nowhere in the district far from the surface. 
Consequently in the case of all the tanks the bottom is 
sandy and nnretentive, but it is hoped that in time a layer 
of clay will form over the bottom. This has already 
happened partially in Duhaldhan, where the surrounding 
country is entirely composed of sand hills. 

Further, except in the south of Jhajjar Tehsil, the village 
tanks are impermeable, and so there would seem to be 
reason for hoping that the large tanks will become so. The 
.spoil banks also are largely composed of sand, and, to 
prevent injury to the bottoms by detrition from the aides, 
kiJear trees and sarleanda grass should be sown on the 
banks. 

The Pir Bahaud Din tank is further handicapped by its 
position, which deprives it of any fair supply of water unless 
from the canal, while the steepness of its banks prevents 
its being of much use for watering cattle. Unfortunately 
there is not room to flatten them out owiug to the want of 
waste land around. 

The Assistant Engineer deprecates any attempt to im' 
prove Dubaldhan by completing its excavation, as he con¬ 
siders it useless. 


Mr. J. P. 
Thompson. 


* Sot printed. 






Mr.J.P. 

Thompson. 


Mr. D. 
McGregor. 


Diwan Teh 
Chand, 
B.A., C.S. 


Khan 
Bahadur 
Urea .Jind 
(ide Khan. 
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Q, II- What tanks have failed to hold water? 

All; by the middle of September 1901 all the tanks were 
praotioally dry. 

Q. III. What benefit, if any, has been realized by water 
So impounded P 

Hitherto the tanks have been of no nee, 

Q. I?. What benefit is anticipated from the impounding 
of water P 

If the tanks after a fair trial should prove retentive, two 
benefits may be looked for. 

I. They will provide a supply of drinking water for 
cattle and in some places for men also. 

This benefit will be more apparent in dry seasons, for the 
large tanks should contain water after the village tanks 


have dried up, and thus many heads of cattle will be saved. 
The objection that they are too far distant from the villages 
is not a good one, for at present many villages are driving 
their cattle comparatively long distances to a tank where 
water is still to be found. 

The water round the tanks will be sweetened. 

In many villages in this district well and irrigation is 
only possible at the edge of the village tanks owing to the 
existence of nitre in the water. It is obvious that tbo 
larger tanks will effect a larger area, and so it may happen 
that well and irrigation will be greatly extended in the 
neighbourhood of these tanks. 

Further, it is just possible that they may raise the water 
level around. 

It is not expected that these tanks can be used directly 
for purposes of irrigation. 


(31) Copy of a note by D. McGregor, Esq., District Engineer, Gnrgaou. 

Commissioner’s circular letter No. 242 was made over to order to save delay. I sent my reply direct to that officer 
me for a report after consulting the tehsildars. I also got in the form of a statement on the 8th January 1902. I 
a letter direct from Executive Engineer on this subject in did not think any further reply was nooe-ssary. 


(82) Copy of a note by Diwan Tek Chand^ B.A., C.S., Deputy Commissioner, Qurgaon. 

The above note of Mr. McGregor, to whom your letter I understand that there was only one tank dug during 
No. 242 of 16th September was entrusted for report by the last famine in this district, snd that too did not store 
Mr. Hamilton, shows that the necessary reply was sent by water for long. Most of the famine works in this district 
him direct to the Public Works Department in the form of were btmd projects. 

a statement, a copy of which is attached herewith for your I regret your letter was not brought to my notice till 
information. to-day, otherwise I would have submitted my reply long ago. 


Statement giving brief Tartioulars about the tanks eonstmcted during the famine, 1899-1900, in the 

Delhi Provincial Division, 
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There was about 4 feet of water in this 
portion of the new tank in Peptembei^ 
190(> wbioh dried up in about 2 months. 

There is water in the old portion of the’ 
tank which beuefits the wells and Is 
used for cattle drinking. 

During August 1901 seven feet of water 
came into the tank, but dried up in 
about four months. 

The bene6t is much the same as at the 
end of 1900. 


(83) Khan Bahadoe Mieza Jind Vade Khan, Wazie, Bahawalsue State. 
Memorandum on the irrigation system of the Bahawalpur State. 


Th e Bahawalpur State has an area of about 70 lakhs of 
acres* which is naturally divided into two main portions 
{a) The tract lying along the bauk of the Sutlej and 
the Indus is commonly'termed “ Sindh.” It is 
fertile, and has an area of about 30 lakhs of 
acres. 

(5) The tract lying between the “Sindh” and the 
border of the Bikaner and Jesalmer States is 
called “ Cholistan.” It has an area of about 40 
lakhs of acres, and is in a waste condition, 
because cultivation in this part of land wholly 
depends upon rains, which are very scarce. 

2 . The means that exist for the irrigation of the “ Sindh" 
tract are as under 

(1) Inundation canals. 


(2) River floods. 

(3) Natural creeks. 

(4) Escapes. 

(5) Regulators and sandelas. 

(6) Wells. 

(7) Rains. 

(I) Inundation canals, 

3. The total number of major canals which take from the 
river is 36, their maximum length and breadth being 100 
miles and 120 feet respectively. The branches that are 
drawn from the canals number 260 with the maximum 
kngth and breadth of 35 miles and 60 feet respeotively. 
Besides these, there are numerous watercourses for conduct¬ 
ing water into the lands, the longest of them being 12 
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with a breadth of 10 feet. These canals, branches, and the 
wateioonrses cost the State and the zemindars the sum of 
about,10 lakhs of rupees every year on account of .their exca¬ 
vation and clearance. 

Till the year 1883-84 the number of the State canals was 
very small, for the river water which came in abundance 
irrigated by inundations tracts to a far off extent. Bnt 
since that year when the Sirhind Canal was opened, followed 
by other perennial canals, serious decrease has taken place 
in the waters of the river on this side of the country telling 
heavily upon the prosperity of the Bahawalpur State. The 
people being reduced in means found themselves utterly 
unable to keep their lands under cultivation. On the 
appearance of this emergency, the State undertook the 
lowering of the beds of the existing canals and the con¬ 
structing of new ones. These works, which have been strenu¬ 
ously carried on till now, have cost the State Treasury the 
sum of Rs. 18,84,334-3.4, besides numerous expenses in¬ 
curred by the zemindars. It is to be noted that, in spite of 
all the efforts, the result has not been proportionate to the 
cost. The present annual average of the irrigation is 
1,387 433 bigbas, whereas before the opening of the Sirhind 
Canal when the number of the canals and branches was not 
as large as it is now the average was 1,432,930 bigbas. The 
reason of this is obvious. The Government perennial canals 
take so much of the water that with the exception of inun¬ 
dation season, at all other times the Punjab rivers have only 
a nominal quantity of water in their beds. The deteriorat¬ 
ing effect produced by the Sirhind perennial canal on irri¬ 
gation in the Bahawalpur State has been fully recorded in 
a report dated 14th October 1900, submitted to the Super¬ 
intendent, Bahawalpur State, with this office No. 684 of 
14th October 1900. (A copy of the report is attached here¬ 
with as Appendix A.) 

All the inundation canals are owned by the State, and 
there is none constructed by the zemindars at their own 

cost. 

The inundation canals in the State serve for the cultiva¬ 
tion of rabi and kharif crops. 

(2) Mimr Jioods (Mtlalj, 

4 The riverain lands receive their irrigation mainly from 
the river floods, which in the season of Inundation run over 
large tracts. The floods, besides irrigating the soil, bring it 
anotbor advsntage by improving its quality m virtue of the 

thrown upon it. But on account of tbe dwroase of 
river waters this natural source of advantage is daily iMsen- 
ing in capacity. Before the opening of the Sirhind Canal 
thf average extent of the yearly area irrigated by river 
floods was 1,040,934 bigbas, whereas the yearly avenge of 
the last five years is 648,623 bigbas, which shows a fall of 
about one-tbird of tbe previous average, notwithstanding 
the faot that tbe means of irrigation has been greatly 
multiplied since 1883. As it is understood that a weir is to 
be constructed across tbe Sutlej near Peroxepore it may be 
apprehended that the riverain tracts of the State will be 
reduced to the verge of ruin. An instant of this already 
exists iu the case of riverain lands of tbe Eavi nver. 


organized for the purpose. The construction of the regula* 
tors has cost the State a heavy sum, and the work is still 
going on on a large scale. 

There are large tracts of high lands, for the irrigation of 
whiob water is provided from canals by means of sandelaa, 
which are a source of expense. 

(fi) Wells. 

8. The number of wells in the Bahawalpur State is 
16,070, of which 13,476 are in working order and the 
remaining 3,694 have fallen ont of work. In late years the 
river water sufficed for the purposes of irrigation, and the 
zemindars constructed very few wells, bnt as owing to the 
construction of the Punjab perennial canals the rivers 
failed to supply the usual amount of water and, in spite of 
the construction of new canals in the State, irrigation was 
reduced to an unsatisfactory condition, the Zemindars 
were instructed to sink wells, and various encouragements 
were held out to them. Takavi grants were freely made, 
the repayment being ruled to be made by instalments 
within t wel ve years. Besides this conoession, tbe wells were 
exempted from jparta or water-rate for 12 years, and the 
zemindars were allowed to take wood at half price. So that 
since the year 1879 the sum of Es. 8,84,369-1-9 has been 
given out as takavi advance for new wells. 

The depth of wells is generally 29 feet, while previous to 
the opening of the Punjab perennial canals it was 19 feet. 
The wells on lands bordering the river are leas deep. 

In the season of drought some of tbe wells keep their 
water though at a lower level, some of them give water 
only for twelve hours instead of twenty-four, while some 
get quite dry. 

The average cost per well in the State is Es. 400. 

The average area irrigated by wells lying on lands neat 
the river, the tilling and sowing of which is done con¬ 
sequent upon floods, is 40 bighas. Similarly tbe average 
area irrigated by wells far from tbe river, the tilling and 
sowing of whose soil is done by utilizing canal water, is 30 
bigbas. Bnt the wells which have neither tbe advantage 
of floods nor of tbe canals irrlpte 16 bigbas only. In 
years of drought the average falb by one-tbird. 

Notk.—T he aTerage given above supposes the wotkingr of the Welle 
cOutinnoaslr for twentf-fonr hoars. 

The number of wells that have fallen out of work is very 
large, and though there may be other reasons for which the 
zemindars are responsible, yet the chief reason is that before 
the opening of the Sirhind Canal all the wells were com¬ 
pleted in consideration of tbe level of the springs at the 
time, and as the spring water has now gone down, most of 
the wells have failed to give water. The Perozepote Weir 
which is in contemplation affords reasons for still greater 
apprehension, for the existing wells will also he rendered 
nseless in consequence of it. Tbe springs of these wells are 
fed by the river water. The soil of the State is loose, 
mixed with sand. The abundance of river water therefore 
quickly raises the springs, and a decrease in tbe former is 
speadily followed by a fall in the latter. 


(3) Natural creeks. 

B For nnrposes of irrigation, the State takes advantage of 
a few natural creeks through which the water after running 
a certain length re-enters the river. 

Dtirioe the flood season dams {bunds) are ^ised in tbe 
beds of these creeks at proper situations. This measure 
helps in the cultivation of the rahi crops. 


(4) Escapes. 

6 For the irrigation of uplands near the bank of river 
and the heads of canals escapes have been constructed at the 
livers, natural creeks and the canals with due consideration 
ot the level of the land. These escapes syply wa,tei 
during the flood season and contribute towards the eulti- 
Tfttloii o£ the T&ibi crops- 


(5.) RegulaioTs and Sandelas. 

7. The decrease of river waters has gradually been followed 
by lowering of the canal water. The State has therefore 
eonatruoted vucea regulators in the beds of the canals which 
facilitate tbe irrigation of tbe high lands. The distribution 
of water is conducted after the ioarabands system, and 
a special establishment of Munsifs and Mirabs has been 

10 Punjab. 


(7) Rains. 

9. The State is almost a rainless country, and there is very 
little of barani oultivatiou done. 

10. The “ Cholistan,” though forming a major portion of 
tbe State, is in a waste condition, as it is beyond the reach 
of river water. By occasional rains a little of iAari/'oultiva- 
tioo is done and a very small amount of revenue is realized 
on account of this and the sajji product. Tbe revenue of 
the State entirely depends on the prosperity of the " Sindh " 
tract, and if a further decrease of river water takes place, 
this portion also will be reduced to the condition of 
“Cholistan," and the whole State will become a scene of 
desolation. 

11. During the famine of 1897 the following relief works 
were opened:— 

(1) Excavation and clearance of canals. 

(2) Construction of wells. 

(3) Public Works. 

(4) Eoad-metalling. 

(6) Cutting of wood-fnel. 

The total amount provided for these works wa« 
Es. 2,60,^0-13-9. Baring the famine of 1899-1900 relief 
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works were opened on a larger scale, and the amount pro¬ 
vided therefor was Bs. 8,40,29S-3-l. 

12. In the " Sindh ” portion of the State no necessity 
arises for oonstinoting tanks, but in “ Cholistan ” such tanks 
serve to hold rain water, \^en there are no rains, drought 
prevails. This oironmstanoe therefore shows that the con- 
Btructing of tanks in “ Cholistan " is also needless, for when 
there are no rains there is no water in the tanks and there 
is no fodder for the animals and no food for men. Another 
drawback is that, if wider and deeper tanks be undertaken, 
they conld also be nseless, for if water stands therein for a 
considerable period of time it broods germs which, when 
taken in water, produce a disease called Na/rva, In times 
of famine emigrants from the Bikaner and Jesalmer States 
come into !^hawalpur territoiy in very large numbers, for 
whom the State provides means for subsistence. The 
Darbar therefore thinks it advisable that some relief _ work, 
like the construction of a canal, be opened in “ Cholistan." 
This will be useful in two ways: it will, conduce to the 
prosperity of that tract, and will moreover afford the 
famine-stricken emigrants employment near their homes. 


But for funds therefor the Darhar prays that the Supreme 
Government may be pleased to sanction a grant from the 
Indian People’s Famine Trust. 

13. The State finds no necessity for framing piogrammeB 
of relief works beforehand, for toe famine-stricken people 
generally appear in the cold season, and at that time the 
work of construction and clearance of canals and cutting 
of wood-fuel for the railway is undertaken every year; and 
besides these two fixed works, several other works are also 
set on foot for the occasion, which snfiSciently provide for 
the large number of these people. 

14. The facts recorded above clearly show that the 
decrease of river water has already seriously affected the 
prosperity of the State. If the contemplated weir is oon- 
struoted near Ferozepore and a perennial canal drawn from 
the river, a very large Mrtion of the population of the 
State will migrate to the British land, and this part of 
the State will bo depopulated. The Jbelnm Canal is to be 
shortly opened ; this will take off most of the water formerly 
brought by the Jhelum into the Cbenab. (See Council's 
Report, dated 31st January 1900, Appendix B.) 


APPENDIX A. 


No. 684i dated 14th October 1900. 

Prom—The Wazib of the Bahawalpur State, Baba- 
walpnr. 

To—Colonel L. J. H. Gbet, C.S.I., Superin¬ 
tendent, Bahawalpur State, Simla. 

With reference to your endorsement, dated 3rd Septem¬ 
ber 1900, on the Director of Land Records’ letter, dated 
81st August 1900, I have the honour to submit herewith 
a report embodying particulars showing the deteriorating 
effect produced by the Sirhind Perennial Canal on irrigation 
in the Bahawalpur State, and to request for a duo considera¬ 
tion being given to the interests of the State. 


4 repprt /thawing how far ihe prosperiit/ of the Bahawal- 
pur State riverain territory has been injured by the 
construction of the Sirhind Perennial Canal. 

I have very carefully gone through the ooiyespondence 
received with the Director of Land Records. Punjab's 
letter dated Slst August 1900, and am now in a position 
to express my views on the subject under enquiry. 

Mr. Maelagau, Settlement Officer, Multan’s note dated 
Si'd April 1900 contains statistita evidencing the deteriora¬ 
tion of the Lower Sutlej Canal, duo to the opening of the 
Sirhind Canal. The Honourable Mr. Wilson, in his letter 
No. 924, dated 14th May 1900, has enlarged upon the note 
of Mr. Maclagan and stated that the injury pointed out 
thoroin is not confined to the Sirhind Canal, hut can equally 
be alleged of all the perennial canals drawn from tie 
yarioas juvers of the Punjab. In the case of the Ravi it 
has been partienlarly marked, as in winter the lower bed of 
that river becomes wholly dry. _ Further on he remarks as 
follows : " Already a weir is being constructed across the 
Jhelum and another is projected across the Indris, and it is 
probable that, as time goes on, other weirs will be con¬ 
structed across the Punjab rivers at different points (there 
are already two across the Ravi, and a second across the 
Sutlej has been talked ofj, and that, at no distant date, 
almost every drop of water that flows in some of these 
river beds in the oold season will bo diverted on to the 
uplands." 

In view of these and other like oonsiderations, the 
Honourable Mr. Wilson recommended that a general 
enquiry be instituted and the local officers of the British 
districts concerned be asked to furnish information showing 
how far (1) the area cultivated with the aid of river floods, 
(2) the area cultivated by means of inundation mnals, (8) 
the area coltivated by means of wells near the river, have 
been affected by the opening of the perennial canals. He 
has also hinted at the desh-abillty of taking some me^ures 
to obviate or remedy the injuries of which the inhabitants 
of the riverain villages complain* or to make some oompen- 
sation for them. 

Of course the question has its own importance with rela¬ 
tion to the British districts, but with respect to the 
Bahawalpur State it is one of vital importance involving in 
the issues the best of its interests. 

Th6 injurious effects produced upon the prosperity of the 
gfate by the opening of the Sjphiufl Capal have keenly 


been felt during the last several years. The fact has now 
and then been brought to the notice of the Government 
authorities. A few months ago, when the project of a 
weir across the Sutlej near Ferozepur was being oommouly 
talked of, the Bahawalpur Darbar had in their report, 
dated Slst Januai'y 190 > (Appendix A), clearly pointed out 
the dangers which threatened the well-being of the State 
in ease of the carrying out of the project. But now that 
the question of perennial canals has been formally raised 
and is subject to discussion, I take this opportunity of 
presenting the facts from the State point of view. The 
information to be supplied naturally falls under two 
heads:— 

(1) how far the prosperity of the Bahawalpur State has 
been affeoted by ihe opening of the Sirhind 
Canal and what efforts have been made and 
what expenses incurred to oonnteraot its bane¬ 
ful consequences P 

. (2) what ealamity will threaten the State if a new 
weir is coustructed across the Sutlej and a new 
canal opened ? 

'Pa'RT I.^Pow far the prosperity of the Bahawalpur 
State has been affected by the Sirhind Canal. 

2. The physical features of the Bahawalpur State, as 
represented oa its map, show that its area is composed of 
two distinctly different tracts. The tract running along 
the Sntlej is called “ Sindh,” whereas the tract that is 
really an extension of the Rajputana desert and which 
extends alongside the “ Sindh ’’ tract is called “ Cholistan." 

Sindh depends for its irrigation upon— 

(o) Canals, (J) sailah or river floods, (c) wells. 

Cholistan has only one means of irrigation—the rains. 


Canals. 

S. In the time of the old Nawabs of Bahawalpur the 
State possessed only a few canals, and even these were not 
constructed on any principle, with inevitable consequence :if 
an ill-supply of water. Under these oironmstauces, the 
revenue of the State was of the most uncertain and inade¬ 
quate nature. The real improvement of irrigation may be 
said to have began in the time of the British Agency at 
Bahawalpur, During 1869 to 1879 canals were drawn from 
the river at almost all feasible points. When, on the 
acoessioii of His Highness the late Nawab of Bahawalpur, 
Colonel L. J. H. Grey, C.S.I., then Political jAgent, 
retired from the administration of the State in 1879, the 
system of irrigation had been placed on a satisfactory and 
useful footing. The improvements wore, however, con¬ 
tinued on the prinoiples laid down by Colonel Grey. The ’ 
State very generously provided manyllace of rupees, and the 
zemindars also, who had by that time come to realize the 
advantages of canal irrigation, did not grudge expenses for 
the purpose. The coDseqnence has been that there are at 
present 26 canals drawn from the Sutlej only, whoso 
maximum breadth is 120 feet and length IQO miles. (See 
paragraph 6, Councirs proceedings, dated. Slst January 
1900, attached as Appendix E.) 
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4 - The operations for the eonstraotion of the Birhind 
Canal began in the year 1874, and it wae fonnally opened 
)n the year 1983*84, and since that very year the effects of 
the decrease of nater in the Lower Bullej have been felt by 
the State. 

6. Water gan^e readings near the Adamwahan Bridge, 
l^e average rise of the river as entered in the State re* 
eotHs during five years previous to the opening of the canal 


was as under;— 

From Iprtl to 

From October 


Septembere 

to Matcli. 

1878-79 . 

. 6-08 

1-23 

1679*80 . 

. 4-21 

0'84 

1880-81 . 

. 3-79 

1-16 

1881*82 . 

. 4'67 

0-81 

1882-83 . 

. 3'S6 

078 

The zero being at , 

. 868'5. 



The average rise during the last five years, 1895*1900, 
was as follows :— 


1895-98 . 



iVom April to 
Septembers 

. 3'67 

From Ootob< 
to blsich. 

0-33 

1896-97 . 



327 

0-48 

1897-98 . 



« 3'53 

038 

1898-99 . 


• 

2-01 

1-31 

1899*1900 



1-67 

1-86 


The flomparative decrease is shown by the subjoined 
table i— 


SSOSBASI, 


Fbok Avsil 

TO SjrZIUBEB. 


Fbou Ooiobbb 
10 Meboh. 


1895*96 compared with 

1878*70 


161 

• 

1-66 


99 

1879-80 


0-64 


1T7 

91 

f# 

1880-81 


0-22 

• 

1-48 

>1 

it 

1881-82 


IT 


1T4 

» 

9) 

1882-83 


0'31 

• 

111 

1896*97 

99 

1878-79 


1'81 


1-71 

91 

J9 

1879-80 


0'94 

t 

1-32 

it 

99 

1880-81 


0*62 


163 

»l 

>1 

1881-82 


1-4 


1'29 

it 

9# 

1882-88 


0-58 


1-28 

.1897*93 

99 

1878-79 

• 

1-66 


1-61 

99 

>9 

1879*80 

• 

0-68 


1-22 

*9 

9* 

1880*81 


0-26 


1-63 

>9 

99 

1881*82 

• 

1*14 


1T9 

91 

9* 

1882*83 


032 


1T6 

1898*99 

19 

1878*79 


3-07 

• 

2'54 

99 

99 

1879*80 


2-2 


2T6 

99 

9l 

1880*81 

• 

178 

• 

2-46 


ii 

1881-82 


2-66 

• 

2T2 

>1 

ft 

1882-83 

• 

1-86 

• 

209 

1899-1900 

99 

1878-79 

« 

3-41 

• 

809 

>9 

99 

1879-80 


2'64 


27 

99 

99 

1880-81 

• 

2T2 


301 

>9 

ft 

1881-82 

• 

80 

« 

2-67 

tl 

ft 

1882*83 

• 

2T8 

• 

2'64 


The above figures show clearly that there has been a 
, gradual decrease of water in the Lower Sutlej since the 
opening of the Sirhind Canal, and that the decrease of each 
year has been greater than that of the previous One. (Vidfi 
Statement No. I.) 

6. This continued decrease of water was very soon followed 
by its inerritable consequences; the canals failed to run at 
their proper seasons, the sowing of superior crops was 
retarded, even the inferior crops snfiered for want of ade¬ 
quate snpply of water, the zemindars began to desert their 
homes. To counteract these evils as best as it could, the 
State bad to provide for new irrigation works, so that since 
1883 the snm of Ba, 15,98,938*4-4 has been erpesded on 
new Works, t.e., the excavation of canals, change of heads, 
Construction of sluices, etc., as nnder :>■ 

Rs. A. P. 

Provided by the State as imdad . 13,42,699 4 7 
Advanced to.the as teiaoi 2,56,238 16 9 

ToiAt . 16,98,938 4 4 


See Statement No. II. 

7. The fall of the river water necessitated the lowering of 
the canal beds so as to enable them to obtain seasonable 
water. This meant an immense addition to the expenses. 

Tbe statement No. Ill shows the expenses borne by the 
xemindars on accomit of the constniotion of heads 
and clearance of canals during five years preceding 1883-84 
amounting to Ks. 13,75,040*5*3, whereas sipce that year maut No, 
10 Punjab. 


the amounts have risen very high as shown by the following 
figures:— 

Rs, A. P. ^ 

1883-84—1887*88 . . 17,27,671 6 9 

1888-89-1892-93 . , 27,10,681 1 11 

1893-94-1897-98 . . 34,13.577 14 7 

1898*90—1899*1900 . . 9,18,416 7 0 

Total . 87,70,846 13 3 

The watercourses dug by the zemindars previous to 
1883*84 cost them Rs. 30,484, those dug subsequently cost 
them Rs. 86,367-9-6. The total cost on all heads, includ¬ 
ing Rs. 86,367-9*6 during the last 17 years, was 
Rs. 88,56,714*9*8. The average cost fpr five years thus 
was Rs. 26,04,916-6*0, whioh| shows an increase of 
Rs. 11,99,891-10-10 over the amoont (including cost of 
wateroonrses) for the five years previous to the opening of 
the Sirhind Canal. This increase may be mainly attributed 
to the fall of water in the Lower Sutlej caused by the 
perennial canal in question. 

The expenses on account of the establishment maintained 
for the regulation of the water supply is over and above 
the aforesaid expenses. 

8. The immense outlay on irrigation improvements has 
not been acoompanied by a corresponding increase in the 
extent of the area irrigated. The average area yearly 
irrigated during 1878*79—1882.83 was 14,32,780 bi^ias, 
whereas the yearly average between 1894-95 and 18&9-1900 
was 18,87.487 Big has, showing a decrease of 45,293 Biqkat- 
See Statement No. IV. 

9. In spite of the strenuous efforts of the State to keep up 
efficiency of irrigation, many of the temindars were reduced 
to _ poverty by failure of means, and to save them from 
ruin the State had to remit balances of the revenue demand 
to the extent of Es. 4,89,910*11.6. See Statement No. V, 

10. Before the opening of the Sirhind Canal, the State 
Inundation canals used to run in March or April at the 
latest, and some of them ran throughout the winter. But, 
under the present oiroumstances, they generally run in the 
month of June and dry up in winter. A careful oonsider* 
ation of the way in which the State is maintaining its system 
of canals will convincingly show that it is straggling against 
an ever increasing misfortune. A withdrawal of the efforts 
would mean a dreadful oollap«e, and yet the keeping up of 
them also Is fraught with disheartening difficulties, which 
require the putting forth of entire resources. 

11. Another evil that has resulted from the inadequacy 
of water supply is that the sowing of superior crops has 
been retarded. These crops do not get sufficient water in 
the beginning and have to remain almost dry near the stage 
of ripening. For instance, in the case of indigo crops wa 
see that before 1883-84 the area cultivated every year was 
56,200 bighas, whereas the annual average for the last five 
years of the same class of area was 18,296 bighas, which is 
even less than one-third of th® former. (See Statement 
No. VI.) 

Other superior crops, like cotton, sugar-cane, etc., have 
also had similar fate. 

12. There is yet another form in which the areas have 
suffered. Though the beds of the canals have been lowered 
and weirs erected across them at much cost, yet it is found 
that the estates near the heads remain deprived of water; 

13. To remedy the evils resulting from a general loss of 
irrigation and to provide for the irrigation of the high lands 
and the areas at the tail of the canals, the construction of 
dahanas at the heeds of watercour.scs and paggus has 
been undertaken, for which the cost, amounting to two lacs 
of rupees, has bean borne by the zemindars, and the sum of 
Rs. 92,811 has been advanced by the State to the poor 
zemindars. The State has also provided about one lao of 
rupees for the construction of sluices to the canals, which 
are in the course of oonstruotion. 

Sailah or River floods. 

14. During the five years preceding the year 1883-84 
■the average extent of the yearly area irrigated by rivpr 
floods was 10,40,984 bighas. During the last five years, 
however, the yearly average of sailab area was 6,48,623’ 

6 the decrease being 3,92,311 bighas. This decrease 
is simply enormous, and when it is seen that the construe* 
tion of one perennial canal has thrown nearly one-half of the 
f flsifab area out of cultivation, it can very easily be concluded 
that the construction of any other canal will bring utter 
desolation upon the riverain villages of the State. (State¬ 
ment No. VII.) 
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15. The General Eeport regarding the Mahiwah Canal 
j/, project submitted by the Ereoutive Engineer, Shikarpnr 

Canals, to the Government of Bombay (nhioh forms part 
Khan, the oon'espondence forwarded to the Snperintendent, 
““ Bahawalpnr State, by the Punjab Government, with their 
letter No. 1163, dated 10th October 1900) hag, in lits 
paragraph 11, a statement the purport of which is that 
from 1878 to 1889 the river floods have not occurred in the 
Shikarpur riverain tract, and that since 1889 they have 
appeared in very reduced volume, and therefore not suffi¬ 
ciently benefloiab This decrease (is attributed to the con¬ 
struction of a canal by the Bahawalpnr State in 18S8. 

The statement of the Executive Engineer is apparently 
most reliable, and fully bears out the fact of the decrease of 
river floods mentioned in the paragraph above. This should 
be noticed that, when the excavation of one inundation 
canal with a width of 80 feet is believed to have so seriously 
diminished the river floods, it is not difficult to see that a 
diversion of the Lower Sutlej water by means of a weir 
will mean a sad disaster to the State. 

16. I may further add that it would not he right to think 
that the Perozepur weir will affect only the Lower Sutlej, 
and that the lower portion of the State dependent upon the 
rest of the rivers will remain unaffected. The facts addnoed 
by the Bombay Government may here be cited as an instance 
in support of this assertion. The decrease of water re¬ 
marked upon by the Bombay Government is not mainly 
due to the construction of the State Canal, but is chiefly 
owing to the Punjab Government Perennial Canals, one of 
them being the Sirhind Canal. It is an undeniable fact that 
the diversion of the Sutlej water into the Sirhind Canal has 
been so prejudicial to the interests of the State, and, when 
another weir is laid across the stream (the confluent of 
Sutlej and Beas), the lower portion of the stream will 
almost wholly lose in magnitude, and the lower Sindh also 
will proportionately lose in its capacity of giving ont floods. 
The correspondence issued by the Bombay Government 
supports this apprehension. 

17. The advantages of the sailah are too well 
known to be described. It is the most natural and the 
least expensive means of irrigation. It improves the soil 
with the silt it throws up. It oondaoes to the plentifulness 
of fodder and helps the growth of trees, which, besides 
adding to the beauty of the country’s aspect, are a consi. 
derable source of income. The falling of the gailah dis¬ 
heartens the people, who leave their homes for more pro¬ 
fitable localities. The construction of wells on such areas is 
also risky. 


Irrigation by aid of wells. 

18. Before the opening of the Sirhind Canal the average 
extent of the area irrigated during one year (the average 
being that of the figures for five years preceding 1883-84) 
was 28,636 Ughas, whereas the yearly average for the 
period of the last five years, 1893-94 to 1898-99, was 
11,639 bighaa, which shows a decrease of 17,097 bigkas {see 
Statement No. VIII). This is due to the fact that the fall 
of the river water has a lowering effect upon the waters of 
the wells, which thus cease to supply sufficient water and 
consequently fall out of work. The number of State wells 
that have fallen out of work owing to the injurious effect of 
the Sirhind Canal is 3,594. {See statement No. IX.) 

19. This is also very generally seen that a decrease in the 
river water, besides lowering the water in the wells, em¬ 
bitters its taste. This water, instead of doing good to the 
soil, spoils it and renders it unfit for cultivation in the 
course of two or three years. 

It should be noticed that the depth of the wel s before 
the year 1883-84 was generally 19 ft. (Statementl No. X), 
whereas at present it is 29 feet. (Statement No. XI.) 

20. Though there are certain peculiar difficulties in the 
way of advancing irrigation by means of wells, yet, as the 
loss of canal water has to bo compensated somehow ot other, 
the iemindars have all along been advised to sink new 
wells. Consequlently since the settlement of 1878 wells to 
the number of 3,416 have been constructed (compare State¬ 


ment No. IX with Statement No. XI), the cost on account 
of them being Bs. 5,96,453-6-5, as under ;— 

Es. A. P. 

Tahevi advance , . . 81,369 1 8 (See Statement No. XII) 

Cost provided for by the e«»i«dort 5,12,C811 8 ( Ditto Xnij 

Total, 5,96,113 6 5 

These, and all figures in the attached statements, have been 
carefully verified. They will be found in the Annual Ad¬ 
ministration Reports submitted by the Bahawalpnr State. 

31. Moreover, to bring the State irrigation system on an 
extensive and permanent footing, takavi advance to the 
amount of Es. 8,00,000 has been sanctioned of which 6 
lacs have already been advanced. The oonstrnction of 
wells is being hotly pnshed. The total of applications for 
takavi to date is about 11 lacs of rupees, and a further 
provision of two lacs is about to be made on this account. 
But the result of all this liberal scheme also depends upon 
the suffioient supply of river and canal water, as withW 
it the wells will be of little advantage. 


Ckolistan, 

22, The Bahawalpnr State is comparatively a rainless 

territory. The whole of the Cholistan tract, measurinm 
about 40,00,000 acres, is a wide desert. The slight rain 
that falls on rare . occasions does little good to the crops. 
The only income derived is that from the sajji 
produce. The principal part of the State from which 
most of its income is derived is the Sindh tract. And the 
latter, as shown above, depends for its prosperity upon the 
river Sutlej. Any loss of water, therefore, to the 

State a sad blow to its prosperity and depopulation of 
many of its thriving centres of habitation. The water of 
wells will tnrn bitter and thus be unfit for the use of men 
and animals. 

23. The annual mirbahri income to the State is 
Bs. 13,693. This, too, will be injuriously affected by the 

decrease of river waters. 

PabT ll.~-The apfreUnded effect of the projected weir 
at Ferosepur. 

34. In the above paragraphs I have tried to show the 
efforts the State has had to make to counteract the baneful 
influence which the Sirhind Canal has had upon the general 
prosperity of the Bahawalpnr State. When such has been 
the effect of a canal drawn from a point of the river so far 
removed from Bahawalpnr,^ what will be its fate when a 
canal is drawn from a point jnst above its border is not 
difficult to sntmise. These apprehensions were’ clearly 
detailed in the Council’s proceeding dated filst January 
1900 (Appendix A), and I take this opportunity of once 
more requesting the favour of a due oonrideration to its 
subject. In the case of the Government, it is possible that 
the loss of prosperity in one part of its territory may be com¬ 
pensated by increased prosperity in the other, but to the 
State a loss is a loss and for ever. Any further diverting of 
the Sutlej water into a perennial canal is sure to deprive 
the Bahawalpnr State of the most of its means of irriga¬ 
tion, and to render it as cheerless as its neighbouring 
States of Bikanir and Jesalmir. The fall from a State 
of long enjoyed plenty will be felt all the more keenly. 

Under these oircumstances, the Bahawalpnr State, which 
prides on its long history of deep loyalty to the Government, 
is justified in asking for a due consideration to its interests; 
which involve the well-being of its own and its people. 

85. As the object of the present enquiry is only to ob¬ 
tain some estimate of the extent of injury done to the 
riverain tracts, I think it out of place to suggest any way 
of remedying the evil or compensating the loss. But I beg 
to point ont once more that the revenue of the State, which 
is nearly 23 laos of rupees, depends mainly upon its power 
and extent of utilizing the water of the river Sutlej. 

1 further venture to add that it is not a very useful 
policy to provide for the prosperity of a new tract at the cost 
of a long established centre of oultivation. This changing 
of the order, besides raising social ineonvemences, gives 
birth to political difficulties as well. 
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Statement No. 1, shomng rise and fall of the river Sutlej during 1878'79—1883-83 and 1895-96— 

1899-1900. 


Tbibs. 

■ . 

April. 

Map. 

June. 

July. 

Ai^st. 

6ep- 

tembefa 

October. 

Kovember. 

December. 
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.. 

March. 

1878*79 . 

2'98 

3'62 
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4-80 

1-83 

1-26 

1-04 

0-90 
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1-43 

1879-80 . 

1-11 

1-66 

3-09 

6-49 

8-16 

4-84 

1-66 

0-63 

0-38 

0-58 

001 

0-78 

1880-81 . 

1'25 

1-84 

3-47 

6-69 

6-52 

4-02 

1-96 

1-02 

0-59 

0-58 

0-76 

203 

1881-82 . 

2'20 

2'61 

4-66 

6'19 

6-90 

5-48 

1-78 

0*68 

0-12 

0-08 

1-86 

0-93 

1882*83 . 

1-69 

, 

l-ll 

3-16 

6-62 

6-71 

4-84 

2-04 

0-79 

0-64 

0-82 

0-58 

006 

minus* 

Total . 

9'23 

10'64 

18-17 

31-66 

36-03 

28-98 

9-27 

4-28 

2-67 

2'96 

4-61 

6-11 

Average 

1-86 

213 

3-63 

6-33 

7-21 

4-80 

1-85 

086 

0-63 

0-69 

0-90 

1-03 

1896-96 . 

0-09 

1-47 

3-63 

4-18 

6-99 

606 

1'48 

0*06 

minus. 

0*68 

minus* 

I'Ol 

minus* 

1*00 

mnnus. 

0*81 

minus. 

1896-97 , 

0-36 

minus. 

I'Ol 

3-05 

5-61 

6*86 

3-60 

0-74 

0*64 

minus 

0*71 

minus. 

0-73 

minus. 

0-35 

minus. 

0*68 

minus. 

1897-98 . 

0*13 

1-93 

316 

6-21 

6-47 

4-30 

T62 

0-42 

minus* 

0*69 

minus* 

r46 

minus. 

0-21 

0*68 

minus. 

1898-99 . 

0-17 

0-23 

0-08 

3-67 

5-14 

3-89 

0-28 

1*39 

minuse 

1*80 

minus. 

1*22 

minus. 

1*70 

minus* 

2*02 

minus. 

1899-1900 

0-26 

0-74 

2-03 

6-10 

3-9S 

1-96 

0*66 

minus. 

1*79 

minus. 

0*71 

minus. 

2-50 

minus. 

1*80 

minus* 

2'23 

minus. 

Total 

023 

8-90 

11-95 

23-67 

29-40 

18-70 

3-47 

430 

minus* 

4’49 

minus. 

l;92 

minus. 

6*66 

minus. 

6-31 

minus. 

Average . 

0-06 

0’78 

Figu 

2-39 

:es show 

4-73 

ring fal 

6-88 

of the 

3-74 

rivet St 

0-69 

itlej dorin 
1878-79- 

0-86 

minus, 

j 1895-96 
-1882-83. 

1-90 

minus, 

—1899.19 

4-38 

minus, 

OO when 

1-01 

minus. 

ompared 

1-26 

minus. 

ivith 


1'90 

1-3S 

1-24 

1-60 

1-33 

1-06 

1-16 

1-72 

1-43 

1-97 

1-91 

2'28 


Khan 
Bahadur 
Mirza Jind 
fade Khan. 


Note.— Tbe propoMd zero was 36S'5i 




statement No. 2, showing the expenses incurred by the State on account of new eanai worhs, etc., during 1878-7^ to 1882'S3, and those incurred during 1883-84 to 1899-1900. 
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* Siuee 1883-84 the amoant of the eNpenditure hae been ae under Ub. a. 

1. Provided by the State as imdad , * .i « . . , « • « • • 13,42,699 4 

2. Taisavi advance 2,^6,238 15 

Total , 15,fia,93S 4 
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21 ? 











ai8 


Khm 
Bahadur 
Mima Jind 
Vade Khan- 



























12 1889-90 . 14,078 6 11 6,36,768 0 0 .. 9,016 18 6 8,69,862 

13 1890 91 . 18,361 15 8 6,10,838 4 0 138 0 0 2,907 16 1 6,42,246 

14 1891-93 . . . . . 10.281 11 6 6,97,493 4 0 1,030 6 4 8,686 11 6 6,17,492 

16 1892-93 . 14,056 8 3 6,04,383 1 3 650 0 0 4,705 0 0 6,23,694 
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Khan 

'Bahadv/r 
Mirza Jind 
Vade Khan- 


II Punjab. 
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Khan 
BaMtdur 
K&ffa JinA 
Vade Khan. 


m 


Statement No. 4, showing area irrigalei hy canals. 


Abea. iBBiai-iss 1883-81 l 

Assa IBBI 0 ATBS BrsilTS 1805-9B TO 1899>1900, 

■ *1 

1 . 

a • 

1873-79. 

. 1879-80. 

1830-81. 

1881-62. 

1892-83. j 

1 

j Total. 

Ayerage. 

1896-90.1 

■ 

1896-07. 

1897-98. 

1893-90. ' 

1899-1900. 

1 

Total, j 

1 

i 

Average. ' 

Is! 

^ ’ 49 e 
49 5 

S-“ 

BigtiM. 

1,166,936 


Highaa. 

1,424,706 

Bigbas. 

1,336,338 

j 

BighaSf 1 

! 

1,485,770 ' 

Bi^^has. 

7,163,650 

Bighas. 

1,432,730 

Blgbas. 

1,525,134 

Bighaa. 

1,325.426 

Bigbas. ! 

1 

la429,292 

Bighaa. 

1,294,806 

Bigbafi. 1 

1,362,628 

Bighaa. 

6,937,186 

i 

Bighaa. 

1,387,437 

Bighaa. 

95,2^ 


Statement No, 6, showing balance of demand remitted. 


No. 

Year. 

Amoant cancelled. 



1 





Rb, a. P 


1 

1886 





1,87,883 11 8. 


3 

1889 



, , 

, 

16,609 7 6 


3 

1890 to 1893 . 

• 

• 

* • 

• 

2,86,424 8 4 


i 




Total 

• 

4,89,916 11 6 



Statement No. 0, showing the cultivation of indigo crops in the Bahawatpur State. 


Kama of KedrdaH. 

A*« late 
Settlement 
papers. 

. ACOBD1N& TO PB£Sfi)4T SliTTLXUSNT. 

1898-97 

Samhaf 

1963-84. 

1897-98 

s; 

, Sftmbiti 
1951-5&. 

1898-99 

Stiwbai 

1955-fi6. 

1899-1900 

Smhai 

1966-67. 

Total. 

Average. 

Minobinabad . 

Khairpur . 

Bahawalpur , 
Abmadpar , 
Khanpar 

Sadikabad 

Total 

Bighas. 

1 13,928; 

15,169; 
12,118: 
12,733: 
3.254: 

Bigbas. 

r 945 

1 8,920 

6,64.0 
3,600 
4,880 
1,320 

Bighas. 

•2,249 

4,032^ 

6,492 

4,700 

6,113 

1,B£0 

Bighas. 

147 
1,778 
4,380 
4.SOI 
3,654 
988 

Bighas. 

224. 

5,720 

11,440 

8,189. 

6,026; 

1,612 

Bigbas, 

3,565 

15,460 

26,752 

20,690 

19,672 

6,360 

B'ghas. 

118,296 

66,200 

20,005 

23,116 

15,148 

83,211 

91,479 



Statement No. 7, showing the sailab area before and after the opening of the Sirhind Canal. 


I 

2 

9 

4 

5 

6 

■ 7 

8 

9 

10 

11 












AfSBAaE ABXA IXaiGA-TBD DTTBlira TEX riYB 
" ' CBDIITG IfiSa-SA 

rXAES fSE- 

AV£EAG-£ abba IbBIGATBD DFEIBG IHli LAST PIVB 
TBABS 1894-95—1899'190O, 


Aica under 
CttitivatiOD. 

Forest and 
rakh are^. 

Pasture 

area. 

Area irri* 
gated but 
not 

brought 

under 

enltivatiou. 

Total. 

Area under 
cultivation. 

Pnreat and 
rakk ihiesi. 

Pasture 

area. 

Area irri¬ 
gated but 
nO' 

brought 

under 

cultivation. 

Total 

Esmaess. 

Bigbas. 

Bigbas. 

Bighas. 

Bigbas. 

Bigbas. 

Bigbas. 

Bighas. 

Bighas. 

Bighas. 

Bighas. 


297,520 

550,4*5 

128,073 

64,900 

1,040,984 

826,237 

172,648 

91,302 

69,436 

648,623 

392,311 bighas less 
from last Settle¬ 
ment. 


Statement No. 8, showing area irrigated by means of wells during 1893-94 to 189‘^-98 as compared 

with the average area irrigated in the year 1878. 


1 

D 

I 

j DsTAIItS FOB TAB TBAB 1893-94 TO 1997-98. 

Average of 

Area in 


In- 

Bbeabxi. 

■3 

ft 

02 

■ 189>04. 

1894-95. 

1895-96. 

1896-07, 

1397-98.. 

1 

Total. 

five years. 

1 

of 1878. 


; CT ea°e. 


Bighas. : 

Bigbas. 

Bighas. 

Bighas. 

Bighas, 

Bighas. 

Bighas, 

Bigbas. 

Bighas. j 

Bighas 


1 

9,913 

8,789 

13,020 

13,493 

12,483 

57,698 

■ ' 1 

11,639 

28,636 

17,097 










MINUTES OE EVIDENCa. 


m 


statement No. 9, showing number of welU fallen ouVof tooth in the Bahawalpur State, 


Number. 

1 

Nama of hariarl. ! 

dumber of 
wolla eatered la 
the rcoord of 
the Jast Seitle- 
meat. 

Wells fallen 
oat of 
wori. 

1 

Kumber of 
remaiiiiug 
wellB. 

BsXAXZt. 

1 

Mincbinabad . . 

670 

339 

337 


2 

Ebairpur .... 

2,479 

888 

1,691 


3 

Babawalput .... 

1,788 

360 

1,488 

f 

4 

Ahmad pur .... 

1,449 

405 



6 

Khanpur . . . . j 

3,266 

403 

2,863 


6 

Sadikabad . . . • 

2,166 

1 

1,209 

946 



Total . 

1 

11,813 

3,694 

8,219 



Statement No, 10, showing the depth of wells in the Bahawalpur State at the time of the Settlemenf 

of 1878-79. 





Namber 

of 

Welle* 

Dxfts. 


i 

ja 

s 

a 

is 

Name of kardari. 


10 feet to 16 
feet or 12 ^ 
feet on the 
avetago. 

16 feet to 20 
ieet or 18 
feet on the 
average. 

21 feet to 25 
feet or 23 
feet 00 tbo 
average* 

26 feet to 30 
feet or 28 
feet on the 
average. 

Bxkaus. 

1 

Minchinabed 


676 

311 

146 

125 

96 


2 

Eliairpur , , 


2,479 

859 

781 

488 

361 


8 

Bahawalpur , , . 


1,788 

768 

428 

392 

210 


4 

Ahmadpur . . . 

• 

1,449 

401 

898 

345 

806 


5 

Ehanpur , . . 


3,266 

1,026 

823 

797 

620 


6 

Sadikabad , . 

• 

2,155 

796 

676 

387 

298 



Total 

• 

11,813 

4,160 

8,260 

2,634 

1.879 



Multiplied into 

1 


]2i 

18 

28 

28 



Product 



61,876 

68,600 

68,282 

62,612 

=2,21,269. 


Divided by 

• 

11,813 

... 

... 

... 

... 

=19 ft. average depth. 


i^atemenf No. 11, showing the present number and depth of wells in the Bahawalpur State. 


1 

2 

3 

i 

5 

• 1 

7 


» . 

1 10 

1 “ 

12 

1 w 

J 

e 

9 

a 

5'* 

£ 

■ 

Kamo of iardari. 






Dmtk. 






a 

1 

*s 

B 

9 

kA K • 

o,a 

® S rt 

► -9 o 

^ ... 

-- t,® 

.JE F 

isir 

C a^ 

38 SJ 

■*g“B 

<H a. 
do Oja 

ft; 

'SI.M.- 

,0*5 5 

Jss?! 

V a> « 

aa oxi 

.2 O*"” 

llg 

°|t!® 

(u 

w* a o 

■* oja 
£ &■“ 
III 

SB-# m 

9 Ojj 
~ Di"** 

g|g 

"So.** . 

•0 52*“ ff 

a* ..fe 

JSo."* 

II g 

olg-g . 

V X, V ® 

sfs'y 

— 9 

<9 Oja 
■*» 

* e. 

^11 £ 
■?g 

C ^ 9 

1 

tfiuehlnahad • 

1,U3 


368 

' 291 

106 

SO 

9 

9 

11 

1 



Kh.irpnr . . 

2,776 

390 

961 

842 

417 

52 

79 

32 

3 

... 


s 

B^walpar . • 

1,894 

£2 

364 

669 

469 

214 

65 

12 

5 

1 


4 

Ahmadpur , a 

2,919 

... 

782 

800 

476 

617 

244 

... 

. 



6 

Kbxnpoi . 

3,348 

238 

698 

812 

728 

118 

381 

... 


... 


6 

Sadihahed • • 

3,149 

72 

416 

1,236 

1,022 

359 

U 

... 





Total No. 

15,229 

1,057 

3,589 

4,750 

3,218 

1,710 

825 

63 

19 

8 



VultlpUed into • 


171 

23 

28 

33 

38 

13 

’ 18 

561 

651 



Frodaot ■ 

- 

18,4971 

82,647 

133,000 

106,194 

64,980 

35,175 

2,541 

1,0511 

52 

=111,SIS. 


Divided bj 

15,229 

M. 



,,, 





a- 

= 19 Itct »WMg. 








• 





dtpth. 


11 Punjab. 2 0 2 


NAan 
BdhaSur. 
Mirta Jind 
7aie Kha*. 
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SaAr Statement No. 12, 
Mirta Jind ___________ 

Vadt Khan. i 


j the amount of advance given hy the State for eomtructiont of wellt during 
1878.79—1682-83 and during 1883-84—1898-99. 



1878- 79 . ■ 

1879- 80 . 

1880- 81 . 

1881-82 • 

1882- 83 . 

Total lot th 

1883- 81 . 

1881-85 i 
1885 ^ • 

1886- 87 . 

1887- 88 . 

1888- 89 . 


Total for the ele»ai years 
1891-85 . . . . 

1895- 96 . . . . 

1896- 97 . . . . 

1887-98 . . . . 

1898-99 . . . . 

Total for the fire years 
Qaans Torai 


Abmadpur. 

Khftnpni. 

Sftdikabad. 

Be. A. P. 

Bb. a. P, 

Is. A. P, 



1,216 0 0 
250 0 0 
100 0 0 


1,866 


100 0 



2,300 0 0 
850 0 0 
1,575 0 0 


1.725 0 0 


700 0 0 
175 0 0 
1,510 0 0 
320 0 0 


1,050 


1,700 0 0 
1,750 0 0 
2,150 0 0 
500 0 0 


6,100 


10,150 0 


15,100 0 


1,100 0 0 
200 0 0 
2,500 0 0 
500 0 0 


1,300 0 


19,100 0 


1,100 0 0 
2,800 0 0 
2,730 0 0 


1,350 


900 0 0 
1,350 P 0 
3,527 0 0 
1,100 0 0 
1,000 0 0 


11,093 0 


250 0 0 


2,955 



3,516 0 0 
1,100 0 0 
1,875 0 0 


6,591 0 0 


175 0 0 
1,510 0 0 
320 0 0 
2,100 0 0 
18,311 1 9 
3,100 0 0 

I, 705 0 0 
1.000 0 0 
2,500 0 0 

II, 950 0 0 


16,771 1 9 


1,150 0 0 
7,100 0 0 
12,727 0 0 
5,630 0 0 


31,007 0 


81,369 1 9 


Statement No. 13, showing the amount spent on 
wells by the Zemindars. 

Year. Aeeoant, 

Re. A. P. 

Prom 1878-79 to 1882-83 . 1,82,699 10 0 

Prom 1883-84 to 1893-94 2,46,200 0 0 

Prom 1894-96 to 1898-99 . 84.284 10 8 

Total . 6,13,084 4 8 


APPENDIX B. 

proceeding of the Council, Bahawalpur State, regarding 
the proposed Ferozepur Weir, dated the 3lst Janu¬ 
ary 1900. 

With reference to the Superintendent of the Bahawalpnr 
State’s memorandum, dated the 24th of Angnst 1899, 
intimating the possibility of the conshuction of a weir at 
Ferozepur being sanctioned by the Punjab Govei-nment, we 
submit the following remarks regarding the effect of such a 
project upon Bahawalpur territory. 

2. A project for irrigation of the Monteomery and 
Mnltan districts lying on the right bank of the Sutlej by 
obstructing the flow of the river water to the tracts below 
the site of the weir, will allow for the latter only the 
surplus water of the floodiugs of July, August and Septem¬ 
ber. As this State territory lies far below Ferozepur, it is 
out of this surplus water that it will have to obtain its 
share. Snch water will both be too scanty to meet the re¬ 
quirements of irrigation and too late for the cultivation_ of 
oei-tain crops. The sowings of indigo, sugarcane, rice, 
jwxr, eotton, china, hangni. sawank, pepper, tobacco, 
melons, and makki are generally commenced in April so as 
to ripen in October. Tho failure of timely irrigation would 
thus necessarily cause abandonment of the high class crops 
on which much of the revenue depends. The chaumasa 
water would be ntiliaod for the raising of til and bajra 


only, but, as they are low class crops, their cultivation is 
generally confined to areas of inferior soil. Thus the 
superior soil being unprovided for would fall out of cultiva-- 
tion. 

If It be said that by sinking the beds of onr canals two 
or three feet lower we shall still obtain seasonable water, 
we submit that the effect of this would be to transfer tho 
cultivation dependent upon early and late water to some 
miles lower down each oanal. Such a dislocation of agri¬ 
cultural arrangements would be evidently most prejudicial. 
It is no compensation to the estates which will lose the 
water to know that other estates will obtain it. Moreover, 
no lowering of the beds of canals could obtain water before 
the snow fioods of June, whereas our cauals now run in 
April‘and March, some of them throughout the winter. 

3. The oonstrnotion of the weir must therefore materially 
affect the revenue of the State, as ^ of the area under 
cultivation is irrigated by the Sutlej water. As there is 
thus reason to apprehend a calamitous change in the 
revenue and the general prosperity of a State under Ilritish 
proteotioD, it is incumbent on the Council to bring this to 
the notice of the Government and to ask consideration for 
its interest. 

4 - It has been said above that the Sutlej is tho chief 
source from which the State draws its supply of water. 
The truth of this statement can be proved in three ways :_ 

A-—By showing the amount of the discharge of the 
Sutlej obtained during 1898-99 (a period of decidedly low 
water) and the area irrigated thereby. 

B. —By giving a summary of the G-irdatoari returns 
showing the annual jinswar income of the area irrigated 
with the Sutlej water. 

C. —By stating the revenne collected annually in cash. 

A. — Discharge, 

6. In order to facilitate reference an Index map* of tho 
canals and channela of the State is attached herewith, which 
affords a clear view of the canal system and the area under 
irrigation. 



•Not printed. 
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6 . The main ohanpel of the Satlej rung for a length of 
928 mileg along the State territory, and, after joining the 
Chenab, the joint etream flows 47 mileg farther before 
falling into the Indug, From this course of 275 miles 26 
canals have been drawn. The following table gives a 
detail of the length and breadth of each canal and the 
amount of the area irrigated by their discharge obtained 
during 1898-99:— 


£ 

Nsmt. 


w 

Q» 

« 

E 

d 

ed 

-& 

d 

o 

Breadth (in feet). 

1 

£ 

Ul 

S 

s 

s 

•a 

w 

«o 

>4 

.a 

u 

» 

O 

« V 

• 

1-^ . 

0 

1 

Nahr Sadikia Sliar- 
kiah. 

48 

60 

968-6 

77,488 

2 

Fordwah 


112 

100 

2628'83 

202,808 

3 

Harsukhwah . 


8 

20 

660-67 

44,846 

4 

Donlatwah . 


65 

60 

1927-26 

164,181 

6 

Qaimwah . 


38 

20 

63-26 

4,260 

6 

A hmadwah . 


16 

so 

280-86 

22,429 

7 

Marnfwah 


19 

30 

117-71 

9,417 

8 

Gaganwah 


16 

16 

87-44 

6,996 

9 

Tolawah . 


18 

20 

130-69 

10,456 

10 

Husainwab 


39 

35 

63246 

4-2,596 

11 

Burnewah . 


41 

72 

1404-48 

112,368 

12 

Bahawalwah, alias 
Qutabwah. 

27 

60 

277-94 

22,236 

13 

Mubarakwah . 


10 

16 

88-58 

6,686 

14 

Bahawalwah . 


21 

80 

298-51 

23,881 

16 

Firwah , 

• 

10 

16 

129-78 

10,382 

16 

Sultauwah < 

a 

20 

36 

540-66 

43,253 

17 

Fazalwah . 

■ 

10 

22 

78-20 

6,256 

18 

Mubarakwah . 

t 

4 

10 

28-66 

2,293 

10 

Bakhtwah , 

• 

25 

36 

456-96 

36,566 

20 

Banwah • 


34 

76 

363-53 

29,083 

21 

Firwah. • 

9 

9 

11 

45-42 

3,634 

2‘2 

Bihariwah . 

• 

29 

60 

1005-05 

80,404 

23 

Minchinwah . 

• 

42 

150 

1907-26 

162,881 

84 

Barneswah • 

• 

42 

70 

1327-68 

106,214 

26, 

Sadikwah . 

■ 

44 

80 

2671-37 

213,710 

26 

Daggawah . 

■ 

27 

85 

435-82 

34,866 


Total bighas 

f 

... 

... 

• »i 

1,469,864 


It appears from the above detail that, notwithstanding 
the lowness of water, discharge calculated to irrigate 
1,459,364 bighas of laud, at the rate oi 80 bighas per cubic 
foot, was obtained during 1898-99. 

B, — Girdawari. 

. 7. The State territory is divided into six kardarit and 
the revenue is collcoted on a fixed assessment as in British 
districts. Similarly there are halhat (circles) of Patwaris 
and Qirdawar Kanungos and the annual jimwar returns 
are prepared on the Oirdawari*. The following table, 

f iving the area irrigated in each of the five kardaris noted 
elow (Badikabad is left out, as it is irrigated principally 
by the Indus water) and the average annual value of the 
various oropi in each, will show the three years’ average 
amount of the income yielded by the area under irriga¬ 
tion :— 


Year. 

Arcs irri* 
(rated 

(Id bighai). 

Average an* 
uiiaL value 
of crops. 

Proprietor’e 

1 and 

1 tetiaut’s 

1 share 

(3 parts)* 

1 

Pue state 
share (mah- 
iul) 1 part. 



Es. 

Rs. 

1 

' Ra. 

1896-97 . 

10,16,705 

90,62,567 

67,96,918 

22,65,639 

1897-98 . 

11,98,314 

' 1,01,23.038 

75,92,279! 

26,30,759 

1898-99 . 

10,41,086 

81,10,602 

60,89,701 

20,29,901 

Total . 

82,61,106 

2,73.05,197 

1 

'2,04.78,898! 

! 

68,26,209 


The above details show that, according to the last three 
years’ O irdawari, the annual average of the area irrigated 
is 1,083,709 bighai and the total income from the crops at 
harvest prices Es. 9101,732, which consists of Rs. 22,76,483 
representing the due State share [mahsvl) and Rs. 68,26,299 
representing the proprietors’, tenants,’ and labourers’ shares 
combined, the parts being in the ratio of 1:3. 


8. The actual assessed revenue of each one of the five 
kardaris by the Settlement of 1889-90 is ns under:— 


Kudari. 

Total area 
In bigha$. 

Land 

revouue, 

miscel¬ 

laneous. 

Tati.L, 



Es. 

Es. 

Es. 

Mittchiuabad 

8,03,184 

2,38,701 

36,933 

2,75,634 

Efaairpur . 

6,12,799 

2,18,771 

43,996 

2,6-1,767 

Bahawalpur , 

4,66,027 

1,64,773 

92,214 

3,66,087 

Abmadpur • . 

7,46:680 

2,29,742 

64,607 

2,84,249 

Khanpnr . 

j 

11,34,126 

3,22,364 

65,437 

3,77,791 

Total , 

1 

37,61,716 

11,74,341 

3,83,087 

14,67,428 

1 


It appeare from the above detail that the annual revenue 
ooHected from the five kardaris is Es. 14,67,428 and the 
total area which depends for its supply of water on the 
Sutlej and the Chenab is 87,61,716 bighas of which, 
as shown in the last para., 1,088,709 bighas were actually 
irrigated on an average of the period 1896-99. The total 
demand consigtg of Es 11,74.841 on account of land revenue 
and Eg. 2,88,087 on account of miscellaneous sources. The 
annual average of the State dues (niahsul) from the 
jintwar income (see para. 7) is Rs. 22,75,433. If this due 
from the jinstear be compared with the actual land revenue, 
the former is evidently the double of the latter, the differ- 
ouce being Rs. 11,01,092, the benefit of which is enjoyed by 
the ragat- The ve-asscssment of Minchinabsd and Khair- 
pur Kardaris is to take place four years hence, and that of 
the Bahawalpur, Ahraadpnr and Khanpnr Kardaris two 
years hence. The Superintendent has given sanction to the 
re-assessment which will commence in February next. 
Roughly speaking, if at least one-fourth of the present 
demand be added on account of Kvsh Hasiati, the total 
demand would be as under ;— 

Rs. 

Band revenue . , . 14,67,^26 

Miscellaueons . • . 2,83,087 


Total . 17,51.013 

9. The totel number of eanals drawn from the Sutlej and 
the Chenab is 26. From these 195 big channels have been 
conducted into the the interior tracts. Besides these there 
are 24.872 small distributaries, the clearance of which is 
done by the ragat on their own account. The Nahr Sadi- 
kiah Gharbiah, though it is drawn from the Sutlej and 
Ohenab and irrigates about 2 lacs of bighas, yet, as its head 
is close to the Indus, and during floods it receives a large 
supply of water from that river, it has not been included in 
the list of canals given above, In case the Indus shifts 
from its present channel tlio Nahr Sadikiah Gbaibiab will 
lose much of its irrigating capacity, 

10. It is evident that the construction and the mainten¬ 
ance of this system of canals has cost the State an immense 
sum of money, Since 1866 (the year in which the State 
was put in the hands of the British Agency for administra¬ 
tion during the minority of His Highness the late. Nawab) 
26 lacs of rupees have been devoted to the development of 
irrigation. Below is given a list of the canals and ohannela 
for which allotments have, from time to time, been sanc¬ 
tioned : — 

1, Fordwah, 2, Nahr Sadikiah Sbarkiah, 8, Harsukhwah, 
4, Uaulatwab, 5, Bakhtwah, 6, Sarsabzwah, 7, Kajwah 
(drawn from Daulatwah), 8, Mutadwah, 9, Greywah, 


Khan 
Bahadur 
Mirza -Iini 
Fade Khan.. 
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Khan 10, Rftj wah soukliern (drawn from MinoMuwali), 11, Eajwali 
Bahadur Northern (drawn from Daulatwah), 12, Babadnrwah 
Mirza Jind branch, 13, Khaliawah, 14, Faiz:wah, 15, Kalarwah, 16, 
Uan. i’eroza branch, 17, Nnr Afshan, 18, Faiz Rasan, 19, 

- Srtdiqwali, 20, Qaimwab, 21, 'olawah, 22, Hnsainwah, 23, 

Burnewah, 34, Birohwah, 25, Ilacliiwah, 28, Cbbawaniwah, 
27, P'jckawab, 28, Qntabvrali, 29, Mubarakwab, 80, Bakbt- 
wah, 31, Sonewah, 82. Pirwah, 83, Chai leswah, 34, Barues- 
wab, 35, Nahr iSarfikiab Sharkiah, 36, Grejwab (in branches 
1, 2, 3) Sadiq Abad, 37, Khudaiwah, 38, Baliadurwab 
branch. 

11. Besides the canals mentioned above a new canal» 
No. 2, has been drawn from the Sutlej at a point near the 
boundary of the Ferozepur district with the object of ex¬ 
tending irrigation in the Cholistan tract. The work was 
undertaken in 1882 and the canal has advanced 48 miles, 
ite breadth at the head being 60 ft. It is intended to 
carry it to the Derawar Fort, a distance of 143 miles from 
the head. In order to avail tiiemseWes of the advantages 
offered by this new canal, a very large number of men, 
even from outside districts, l)ave taken hmd on lease and. 
have settled here. They have bnilt houses, have constructed 
wells and are reaping the benefit of the means provided to 
them. The lo.-8 of water will involve thi-se people in serious 
difficulties and might bring about a sad collapse. 

12. There can be no question as to the improvement 
effected in the Irrigation Branch of the State. Even at this 
period of tie year Daulatwah, Ahmadwah, Sadiqwah, 
Bihariwah, Ahmadwah (southern branch), Sonewah, Biikht- 
wah (all drawn from the Sutlej) are actually running, and 
dnring February most of the canals which feed the rabi 
crops will begin to furnish supplies. The construction of 
the weir vfill deprive this State of this much required 
water. 

13. The nature of the soil of the tract marked with a 
red line in the map shows that it has in some time 
past Wn subject to allnvial changes from the north to the 
south. Even in these days the inundation water spreads 
to this extent. This nahri tract is locally termed Sindh, 
whereas the area to the south of the red line is called 
Cbolistaiil. The soil in the former (Sindh) is softer than 
that ip the latter (Cholistan) and can therefore absorb 
water very quickly, and, as it is spread over by a net work 
of canals drawn from the river, the sinking of wells is 
comparatively an easy process, for water springs up at a 
depth of 36 feet at the utmost- On the coutrary, in 
Cholistan, which is remote from the river, the depth of 
80 feet has to be reached in sinking wells. The decrease of 
the river water will necessarily lower the water level of 
the wells in the Sindh tract and thus render the existing 
wells useless. 

14. There are some parts of the State area where the 
water of wells is bitter and no successful cultivation can 
he done by its means. Such parts, therefore, cannot do 
without the river water and this being taken away from 
them, these areas of land must fall out of oultivatiou. 

15. At the present moment there are 6,120 pukka wells 
in the five said kardaris, which should be rendered useless 
by a decrease of the river or canal water. It has all along 
been seen that, whenever there is no inundation, the well 
water also fails in supply. As the weir would prove a 
permanent check to inundations, it must cause a loss of 
Kb. 2,44.800 by rendering the wells useless, the cost being 
reckoned at the the rate of Rs. 400 fer well (including the 
cost of implements of husbandry). Moreover, 4 laos of 
rupees have recently been sanotioned for sinking new wells 
.and for building jikAAs heads of oanals; Out of this sum 
Kb. 1,62,569 have, already been distributed for 416 new 
wells which are in the oonrse of construction. As for the 
rest, applications are daily passing in and are receiving due 
consideration. If | of this provision (»,«,, Bs. 2,66,669) be 
roughly assigned to wells, the total cost of the old and the 
new wells would amount to Ks. 27,07,467. This; large 
outlay would he rendered useless by the eunstruction of the 
weir. 

16. The land bordering the whole course of the riVer 
(876 miles) is irrigated by the river overflew. Ou this land 
pakka wells cannot be built owing to risk from the river: 
This area would greatly suffer, by diminution of the river 
overflow. 

17. During the last British Agency in the State, regulat 
tions were made for ofiering leases of laud ou Jhsani terms 
to cuitivatois from outside. Consequently a very large 
immher of leaseholders are, at the present moment, holding 
areas of land, the improvement of which has been a source 
of iuuch expense to them. If the dearth of water fi/ices 


these people to leave their lands a sad revolution in the 
status of the State is apprehended. 

18. The Mir Bahri income would also come for its share 
of the fall, as, during winter months, the river would be 
quite Ibnlable. The following lable shows the Mir Bahri 
income during the last three years:— 


Kurdart. 

1-97-93. 

1898-99. 

1999-1900. 

TotaL 


Rs. 

Rs. 

Es. 

Ba, 

M inoldnahad 

3,104 

' 3,801 

3,318 

10,223 

Khairpur . 

2,795 

2,800 

2,700 

8,296 

Bahawalpur 

1,986 

1,822 

1,751 

6:668 

Ahmadpur . 


3,025 

3,100 

9,076 

Khaupnr , . 

1,665 

1,690 

1,910 

5,065 

Total 

' 

... 

... 

38,216 

Average yearly . 


... 

... 

12,738 


19 The fuel income for the year 1837-98 was Rs. 1,06,361 
and for 1898-99 Rs. 1,C0,90 h, giving Es. 1,03,634 as’the 
average annual income. The State woods shall greatly 
suffer from tiie failure of the overflow and the income be 
permanently reduced. 

20. The amount of rainfall in the State is very scanty 
and nil cultivation depends chiefly upon the river supplies, 
Such being the case, the diminution of canal irrigation will 
greatly affect the organization of the Stats and the people 
will be obliged to migrate to bettor parts. 

21. When the State is .deprived of water, and the conti¬ 
guous parts of Montgomery and Multan distriots will 
receive a constant supply; the population of the five said 
Kardaris numbering 519,626 persons will feel the loss 
most painfully. Many villages shall be desolated by thmr 
inhabitants migrating to Multan and Montgomery.; 

22- The Sutlej has ever contributed most greatly to the 
prosperity of the State and it has lent an importance to th'B 
towns (like Bahawalpur, Ahmadpur, Khairpur, Uoh, etc'.,) 
which are situated on its bank. The project threategis to 
lower the status of thexe towns. 

Observing such an all-round lose, the Stale, with perfect 
ponlidenoe in the protection that has ever been accorded to 
its interests- by the Government, begs to represent its 
dangers and to request that a full consideration be giyen 
to the matter before the project is finally sanotioned. 

23 It is not the first occasion on which the proposal for 
building a weir across the Sutlej has been made. Tne pro¬ 
posal is an old one and dates far back to 1856, when the 
idea was first suggested. In 1869 and later, levels and 
survey were taken of the area likely to be affected. At 
that time Ooh.nel Mioohin, then Political Agent of thp 
State, had in his letter to the Government No. 32 of 22nd' 
July 1869, represented the interests of the State. The 
Chief Engineer to the Punj-ab Government in his letter 
No. 3788, dated 19th October 1889, (copy attached) pro- 
po.sed to allot a certain amount of water for the State. It 
shows that the rights of the State were considered. But 
the project, if it was dreaded as a blow then, would proWa 
a death-blow now, demolishing, as it will, the results oft 
vears of constant efforts and expenses incurred. But, if it 
be found indispensable to construi t the weir, then to secure 
for itself some compensation, the State would beg to pro¬ 
pose, as an alternative measure, that the Government should, 
at its own cost, conduct a canal Trom the site of the weir to 
feed all the canals of the State drawn from the Sutlej and 
should also take upon itself the responsibility of its future 
clearanoe,- The State would undertake the portion withiH 
the State. But, if the oonstruotion of such a canal be 
objected to, on the ground of the water being insufficient, 
even _ for the tracts for which it is intended or there be 
anticipated some other difficulties in the way of it, then the- 
State would bo justified in requesting to be compensated 
annually for the loss incurred’ by the fall in the asseesed-’ 
demand : Rs. 17,61,013 (see paragraph 8), and in the Mir. 
bahri Rs. 12,738 (see paragraph ly). and in the fuel juooiae- 
lis. 1,03,634 (see paragiapu 19), and to be paid the sum of 
Rs. 27,07,467 on account of the wells rendered useless* 
The proprietors’ and tenants’ share, i.e., Es. 63,26,299, shall 
also suffer from the diminution of water supply and a 
granting of compensation in this ease also would be quite in 
keeping with justice. 
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Om instance of compensation being giyen already exists. 
Wiien the Korth-Westera Eailway was laid throngb this 
territory) this State, in coinplitmce with the instructions of 
the Government, had stopped to realise income from the 
customs duties and from the .manufiioture of earth-salt. In 
compensation for which the State annually receives 
Bs. 80,000 from the Government. 

Similarly, when the Opium Commission was in 1894 
conducting enquiries regarding the sale and prodnol of 
opinm, the State had duly brought to the notice of the 
Government that, if the sale of opium would be stopped 
by the orders of the Government, the State will be justified 
in asking for compensation. 

But compensation, even if granted, is a poor consolation, 
for it cannot, in any way, make up for the loss the State 
would Bufler, as a damage to its means of cultivation eball 
take away every hope of future advsnesment. 

24. It should al-so be notioed that, if the several lacs that 
would be spent in the completion of the weir would afford 
means of cultivation in certain new parts, there would be a 
corresponding diminution in areas already under oultivation 
in which not only the Bahawalpur State but also Ferozepur, 
Montgomery and Multan shall have to share. Bahawalpur, 
however, shall be the greatest sufferer. 

25. It is a fact, supported by history as well as by custom 
that territories through or alongside of which a certain 
river'PS'Ssos have a right to the use uf water to the extent 
that the exercise of this right by one of them may not 
infringe upon that of the others. This territory receives 
its supply of water from the lower part of the Sutlej coarse 
and is justified in claiming a due consideration to its 
interests. 

26. Such being the state of things to result from the 
completion of the project, it is incumbeut that the Govern¬ 
ment should be humbly requested to arrive at couolnsion 
that should not only be not prejudicial to the welfare of 
the State, but should also allow to it room for future 
progress, thus enabling it to give proof of its everlasting 
gtantude by its constant faithfulness and prompt services. 

Copy of a Docket, No. 1149, dated 25tb October l's69, from 

T, H. Thornton, Esq., Secretary to Government, Punjab, 

to Major C, Minohin, Political Agent and Superintendent 

of Bahawalpur. 

With reference to his No. 32. dated 22Dd July last, 
forwards copy of, letter. No. 8788-1., dated 19tb instant, 
from the Chief Engineer, Irrigation Works, Punjab, on the 
subject of irrigation in the Bahawalpur State, and draws 
attention to Colonel Gulliver’s last paragraph.. 


Copy of a letter. No. 8788-1., dated 19lh October 1869, from Khan 

Lieut.'Colonel H. W. Gulliver, Officiating Cnief Engi- Bahaihur 

neer, Irrigation Works, Punjab, to T. H. Thornton, Esq., Mirza Ji <'4 

Secretary to Governmefut, Punjab. Vade Kha». 

I have the honour to acknowledge your No. 792, dated ' 

6th August 1860, forwarding a letter from Major Minohin, 

Political Agent, Bahawalpur, on the subject of irrigation in 
that State. 

I delayed answering the letter in hope of being able to 
finish my preliininavy report on the propo.sed canals, but 
have not as yet been able to do so ; nor can 1 state vritb 
any certainty when I can do so. 

I calculate that an average supply of 5,000 cable feet 
per second will be available in the cold season and double 
the amount at the time that rain crops require irrigation, 
as tar as I can judge at present, a fair distribution of this 
will be canal on right bank 3,550 cubic feet in the cold 
season and 7,000 cubic feet in the rai ns. 

Canals on left bank 1,450 cubic feet in the cold season 
and 3,000 cubic feet in the rains. 

Of this 1,000 cubic feet in the cold season and 2,100 in 
the rains would probably be assigned to Bahawalpur with a 
proviso that, should it be determined to carry a iiavigation 
channel down the left bank to Haiderabad in Sindh, the 
water necessary would he supplied from that allotted to 
Bahawalpur. 

It must be remembered that the above is only a sketch 
of the proposals and much remains to be ascertained before 
any decision can be arrived at. 

It is probable that the head of the canal will not he 
situated far above Ferozepur, so that the length of the 
channel to be made by the Bahawalpur State will be much 
reduced. 

It would certainly appear advisable to employ an estab¬ 
lishment in taking the levels of the country likely to be 
affected. 

As far as I can now judge, the canal on left bank would 
have to be 170 feet wide with a depth of water of 4 feet 
in the cold season and 6‘5 feet, in the rains, slope of bed 

or 0'15 feet, per 1,000 feet surface of water if taken 
at Ferozepur 643 6 above mean sea level so that the oanal 
bed would he 687. I give these as an approximation to 
guide Mr. Barnes in his operations. 

I shall be much obliged if Major Minchiu will favour 
me with copies of any Eaia Gauge Registers be may have 
showing the fall in each month of the year. 


Hon’ble Mr. J. Wilson, C.S.I., Settlement Commissioner, Punjab. 
—iVofe on the means of irrigation of the Lower Bari Boah. 


The rivers of the Punjab, after they debouch from the 
Himalayas on to the great alluvial plain of Northern 
India, all bend to the westward. This gsneral trend is 
possiblv due to the effect of the rotation of the earth from 
west to east. At all events .it has been going on for 
centuries, and there ia ample evidence from the records of 
the past fifty years that the westward tendency is still in full 
force. One result of this aetion is that the rivers have left 
behind them on their south-east bank wide valleys of 
compiaratively low level, the result of recent alluvial 
deposits in the abandoned river channels, and that they 
are cutting into comparatively high land on their rioht or 
north-western bank, so that it is generally easier and less 
expensive to conduct the water of a river for purposes of 
irrigation on to the l8.nd on the left bank than on the right 
bank. Another result is that the Indus, the most western 
of the Punjab rivers, keeps closely to the Sulaiman Range, 
which bounds the Punjab on the west, and is separated 
from it by comparatively high-level alluvial land, formed 
by the that Range; so that there is very 

little land to the west of the Indus which can be irrigated 
by canals, from that river. The only use therefore that 
can be made on a large scale, for irrigation purposes, of the 
water of the Indus, is to irrigate by its means the Siud- 
Ssgar Doah tract lying to the east, and there is ample 
water in the Indus alooe to irrigate all that is irrigable of 
that Doah. Similarly the Jbelum river cannot be used to 
any exent to irrigate the comparatively high land on its 
right bank and it is now being utilised to irrigate the Jach 
Doah lying on its left hank, and will furnish an ample 
supply for the irrigation of that Doah. The Cheuab, ag,ain, 
has been similarly utilised to irrigate the Bechna Doab 


lying on its left bank and will supply sufficient water to 
irrigate the whole of that area. The Ravi also now irrigates 
the upper portion of the Bsri Doah on its left bank, but it 
does not furnish a sufficient supply of water for the 
irrigation of the lower portion of that Doab. Similarly 
the Sutlej by means of the Sirhind Canal irrigates a portion 
of the vast dry tract south and east of its valley, and there 
is a considerable area of irrigation from that river on the 
same side by means of inundation canals in Ferozepur and 
Bahawalpur, while the canal irrigation ou its right bank is 
comparatively insigaifioant. 

There is still a large surplus supply of water in the Sutlej, 
especially after its junction with the Beas, for a farther 
great development of irrigation, and in accordance with 
the system hitherto pursued in dealing with these rivers 
this supply should be utilised in extending Irrigation to the 
desert country to the south-east, where there is a vast area 
of good soil available for oultivation. But contrary to the 
general rule above described it is now proposed to utilise 
this Water in irrigating the Bower Bui Doab on the right 
bank of the river, against what may be called the general 
slope of the country. This will' not only deprive the 
desert oauntry to the south of any chance of futuie irriga¬ 
tion on a large scale ; but will leave unatilised the surplus 
waters of the Cheuab and Jhelum. These rivers will, after 
supplying ample irrigation to the Jaoh and Reohna Doabs, 
still have a large surplus of water available, which cannot 
be used to irrigate the oompara ively high land of the Sind- 
Sagar Doab Thai and must run to waste unless it is em¬ 
ployed to irrigate the Lower Bari Doab. In order to do 
this it must be carried across the Ravi, but this can preserjt 
no great engineering difficulty, as the Ravi ia not a large 


Mr. 7. 
Wilson, 
C.s.I 
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river, its channel is often dry in the winter and it would be 
easy to control its floods in summer (reduced by the 
amount taken into the Bari Doab Canal) by a weir which 
would divert them into the canal crossing the valley from 
the Chenab, or pass them on down its own channel. Even 
a high-level aqueduct across the Eavi would not be im¬ 
possible. This would leave the whole of the water of the 
combined Sutlej and Beas available for the irrigation of 
the great tract to the south-east, whieh must otherwise 
remain for ever a desert. 

I recommend therefore that an enquiry be undertaken as 


to the feasibility of oonstrnctihg a weir across the Chenab 
River below its jnnotion with the Jhelum and taking ont. a 
canal from that point across the Eavi Valley to irrigate 
the lower portion of the Bari Doab in the Mooltan district 
—and that the expensive Lower Bari l>oah project of a 
canal from the Sutlej be held in abeyance until this scheme 
has been examined, 

It might also be found possible, at some future time, to 
extend the eastern branch of the present Chenab Canal 
across the Ravi higher up to irrigate that portion of the 
Bari Doab which lies in the Montgomery district. 


II.—Note on the Irrigation of the River Valleys of the Punjab. 


■When the Punjab came under British rule, half a 
century ago, the only canals of any importance in existence 
were (with the exceptioa of the Western Jumna Canals 
which is outside the Punjab proper) the inundation canals 
in the extreme south-west of the Province which had been 
drawn from the Rivers Sutlej, Chenab and Indus to irrigate 
the comparatively low land in the valleys of those rivers. 
The annual rainfall rapidly decreases as the distance from 
the Himalayas to the south-west inoreasas, and soon a 
xone is reached below which cultivation by means of the 
local rainfall only becomes extremely precarious. Accord¬ 
ingly cultivation was then, in that part of the Province, 
confined almost entirely to the valleys of the rivers, where 
it could be carried on by means of the river-floods, of these 
small inundation canals, or of wells. The population also 
was to a great extent confined to the neighbourhood of the 
livers, while the Doabs or high-lying alluvial tracts between 
the rivers maintained only a very scanty population who 
subsisted mainly on the produce of their flocks and herds, 

The inundation canals had been for the most part ex¬ 
cavated by the irrigators themselves under the encourage- 
ment of the local rules, and were annually cleared by the 
labour of the irrigators, organised by the ruler of the day. 
Whan first the British Government took over the country 
it failed to realise the need of aiding the people to maintain 
these canals, which began to fall into disrepair; and it 
was only after irrigation and cultivation had fallen 
off considerably that the necessity of Government inter¬ 
ference was realised, and the management of these canals 
was taken over, first by the Deputy Commissioner' and 
afterwards by the Irrigation Department. The clearances 
continued to be done by the irrigators with their own 
labour, but it was organised by the officers of Government. 
As the canals had been constructed and were maintained 
by the irrigators and not at the direct expense of the State, 
they were looked upon not as State canals, from whieh the 
State could draw any direct profit, but as in a sense owned 
by the people themselves. No charge was made by Gov¬ 
ernment for the use of the water, and as no dirnot income 
was received by the State from these oanals. Government 
was very reluctant to expend any money on their extension 
or improvement. Their management has been greatly 
improved in the last thirty years under the control of the 
officers of the Irrigation Department, but it has always 
been difficult to obtain money to spend on them, and many 
obviously desirable improvements have remained in abey¬ 
ance for that reason. 

Arrangements are now in progress for abolishing the old 
system of having the canals cleared by the irrigators them¬ 
selves, and for introducing what is now almost the universal 
system elsewhere (except in Ferozepur) of having the canals 
cleared and maintained entirely at the expense of the 
State, which will derive an inoome from cash rates levied 
from the irrigators for the use of the water (occupiers' rates). 
The change of system is now being carried out in the 
Mooltan district under the orders of the Government of 
India and proposals have been submitted for effecting a 
similar change in the Muzaffargarh district. The new 
occupiers' rates have been fixed at a low pitch in the first 
instance, chiefly because the rent system of the country 
had become established on the basis of the custom that the 
tenant should supply the labour required for the annual 
clearance of the canals, and to have suddenly charged 
oooupievs’ rate’s appreciably higher than the cost of this 
labour would have disturbed the established system of 
rents, and the whole relations between landlord and tenant. 
The rates charged have therefore been calculated so as to 
merely cover the actual cost of annual clearance and main- 
tenanee of the canals, and there will be no immediate direct 
profit to Government from them. 


It has been decided by the Government of India that 

Secretary to Govern- case of ^these inundation canals 

cient of India, Public the usnal principle should be acted 

dated”rfh ‘I*®* occupiers'rates should 

Febraaty ises. be periodically re-examined, and if 

deemed advisable, enhanced with the 
object of securing, as far as possible, a fair value for Canal 
water : and that future administrations should not be in 
any way debarred from taking whatever rates may be con¬ 
sidered by them to be fair and recoverable without oppres¬ 
sion from the ooeupiers. It is, however, to be hoped that 
the rates now fixed will not be raised for some time to 
come, as the change now introduced is one which will 
radically alter the system of canal and revenue adminis¬ 
tration, and as any considerable enhancement of the rates 
would further disturb the relations between landlords and 
tenants, and possibly require a reconsideration of the land- 
revenue assessment. 

In the meantime these oanals will bring in practically no 
direot profit to the State. The advantage derived by the 
State from them is represented by the land revenue charged 
on the ou'itivation which is made possible by their main¬ 
tenance, and an indirect credit of land revenne Ss allowed 
to the oanals on this account. Should the oanals be 
neglected, the inoome of the State from land revenue will 
fall off. Should they be improved and extended, the land 
revenue will, under the system of fluctuating assessment 
now generally Introduced on these oanals, be enhanced. It 
is therefore to the pecuniary profit of the State that it 
should expend money on extending and improving these 
canals, although the accounts of the Irrigation Department 
may not show a direct profit from the expenditure. 

There is still a difficulty in obtaining money to expend 
on improving these canals. In recent correspondence which 
arose from a remark of the Deputy Commissioner, Deta 
Ghasi Khan, who reported that the area irrigated from the 
inundation canals in his district had fallen in four or five 
years from 200,000 to below 170,000 acres, and that the 
people considered this to be due to want of attention and 
insufficient expenditure on the part of Irrigation Depart¬ 
ment, the Chief Engineer explained the existing system as 
follows: — 

** Panda for the extension, improyement and maintenaDce of the canals 
and embankments are all included in budget head 43—Imperial Alinor 
Works and Navigation. No distinction is made b> the Goyernment of 
India between capital and revenue] a Inraj) sura grant ia made for the 
working of the Imperial oanals under this head ae funds can be spared 
from the general reyenues of the country, and it is distributed by me 
amongst the various canals and to capital works or maintenance as seems 
advisable in the general iuterests of the whole canals in the Province/' 

This is bad finance. If it can be shown (as it often can) 
that the expenditure of a lakh of rupees iu extending or 
improving an inundation canal will bring in an increased 
net income to the State (whether in the form of occupiers’ 
rates or land revenue) of more than 10 per cent., that lakh 
should be immediately forthcoming ; but it cannot be got, 
while there is no difficulty iu getting lakhs of rupees for 
expenditure on an extension of a perennial canal. Appar¬ 
ently tUe reason is that no Capital Account is kept for these 
inundation canals, and this prevents the Government of 
India from seeing that it is as much a profitable expenditure 
of capital in the one case as in the other. I trust that 
something can be done to make capital funds readily avail¬ 
able for all extensions and improvements of these and 
other inundation canals which can be shown to he a pro¬ 
fitable investment of State capital, whatever be the form 
in which the expenditure and income be shown in the public 
accounts. The remedy seems to be to allot every year 
fr m Loan Capital a substantial sum, say, ten lakhs of 
rupees, to be expended on construction, extension and 
improvement of inundation canals. If, in order to attain 
this end, it is necessary to open a Capital Account for such 
canals, this should be done. 



MINUTES OE EVIDENCE. 
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Bat tliere are other than merely 6iianoial considerations 
whieh reader it incumbent on Government to devote more 
attention to the maintetianoe of irrigation in the river 
valleye. In the early days of British rule it was soon seen 
that the resources of the Province could be greatly 
improved by drawing water from the rivers and spreading 
it over the thirsty land. District Officers made spasmodic 
attempts to arrange the construction of inundation canals, 
and in many cases these were highly suocessful, ITsually 
they were constructed in the first instance at the cost of 
individuals or local bodies, and it was only after they liad 
proved a financial snooess that Government stepped in and 
took them over; and even now that some of them, for which 
Capital Accounts are kept, show a net profit of over 20 per 
cent, per annum, it is difficult to get money to expend on 
their improvement or on the construction of similar canals 
elsewhere. The money and the engineering skill at the 
disposal of the State have been to a large extent monopolised 
by the great schemes for the construction of the perennial 
canals which have proved so great a financial snooess and so 
great a boon to the country. These canals have made it 
possible and highly profitable to cultivate the great arid 
tracts which formerly were only very sparsely inhabited, 
and which now support a large and prosperous population. 
But this has been done largely at the expense of the inhabi¬ 
tants of the river valleys, where the population of the 
South-West Punjab was formerly concentrated. The 
abstraction of a large proportion of the water from the 
rivers on which they were dependent has affected injuriously 
the working of the inundation canals, the spread of the 
river-floods and the level of their wells, and thereby has 
directly impaired the means of irrigation available to them. 
The pasture lands to which they used to send their cattle 
have been occupied by alien colonists. Their tenants and 
labourers have been attracted away to the more easily 
cultivated canal lands, and their villages are deserted, their 
wells are abandoned, and their cultivated lands lie waste, 
it is true that the general prosperity of the oouiitry has 
been enormously enhanced, and that many of the iudividiials 
who have irrisrated from the river valleys to the oanal- 
irrigated uplands have improved their condition. Bat they 
have in many cases only been driven to migrate by the 
gradual impoverishment of their villages, due directly to 
the action of the State, and those of them who have clung 
to their old homos have seen their old prosperity wane, 
while their move fortunate fellows on the perennial canals 
have waxed fat. More especially the owners of the land 
have seen their tenants leave them, their rents decrease, 
and their income from their lands rapidly diminish. Some 
relief has been tardily given them by a reduction of the 
land revenue or by introducing a system of assessment 
fluctuating with the area of matured crop; but it is poor 
consolation to a man who used to get annually Es. 60 net 
profit from his well and pay Es. 20 of this as laud revenue 
to the State, when he sees bis well abandoned, to be relieved 
of the payment of Es. 20 due to the State, and to be 
left without the surplus of Es. 40 which helped to support 
himself and his family; or to a peasant who finds it no 
longer possible to cultivate his holding, owing to the 
failure of an inundation canal, to be told that he need no 
linger pay the land revenue due on fields that produce him 
absolutely nothing. Some compensation has been made to 
the owners of land on the Eavi and Cbenab for the injury 
done them by the opeuing of the perenmal canals by giving 
them grants of land on the Chenab Canal, but such grants 
can ha given only to a small percentage of the sufferers, 
and most of them remain uncompensated. 

What I would urge is that it is the duty of the State, 
when contemplating the constniction of a perennial canal, 
to consider its effect upon the inhabitants of the rirer valley 
lower down, and to provide, so far as possible, for the mam- 
tenanoe of their present prosperity. One of the best means 
of doing this is to give them, in their existing villages, a 
. V, . share of the irrigation from the 
No'’liivfdTd"oth Jut perennial osnal, and I am glad to 
iBoi, page 81 of Kotes. see that this principle has now 


been adopted by Government, and that irrigation from 
perennial canals is to be extended as far as possible into 
the river valleys, due precautions being taken to prevent 
water-logging. Another means is to provide new beads for 
existing inundation canals higher up the river, so that the 
present command may be maintained when the total supply 
in the river is diminished by the opening of the perennial 
canal. Existing inundation canals should also be extended 
and improved, and new inundation canals made to provide 
means of irrigation to village lands, and enable the owners 
to keep their wells going. Anew scheme like the Lower 
Bari Doab project should not be sanctioned until.a complete 
survey of the river valley below the proposed weir has been 
made, a thorough enquiry into the effect of the opening of 
the canal on the river valley lower down carried out, and 
provision made for remedying so far as possible the injury 
to the inhabitants of that valley to be anticipated as the 
effect of the opening of the canal. In the case of canals 
already constructed a similar enquiry should now be insti¬ 
tuted and all possible remedies applied, the cost being 
added to the capital cost of the canal. 

I anticipate that the process now going on will continue 
to develop, and that by degrees a great portion of the 
waters of the Punjab rivers will be diverted by successive 
weirs on to the Doab uplands ; but there is no good reason 
why the cultivation of the river valle.ys should be aban¬ 
doned, and there will always be a large surplus of water in 
the flood season which will not be required by the perennial 
canals and which could be utilised by means of inundation 
canals for the irrigation of the low-lying lauds near the 
river-beds, which it would not be convenient or advisable to 
irrigate from the high-level perennial oanais. The con¬ 
struction of inundation oanais should therefore be continued 
alongside that of perennial canals. It will still be in many 
cases financially profitable to the State, hut even where it 
cannot be shown to be so, it may often be advisable to 
make such a canal in order to treat with justice the river¬ 
side population. I believe, however, that there are many 
tracts in which ipundation canals can still be constructed 
which will bring in a substantial direct return ou their 
capital cost. Nothing has yet been done in the Indus 
river valley in the Dera Ismail Khau district, though the 
neighbouring district of Mmsaffargarh is well supplied with 
inundation canals. Hardly anything has been done in 
Jhang district, though inundation oanais have been worked 
with great snooess in the Shahput district above it and the 
Mooltan district below it. 

My recominendatious are that a due proportion ot‘ the 
capital and engineering skill at the disposal of the State 
should he expended on the improvement of the means of 
irrigation in the river valleys, and more particularly that— 

(1) a grant of ten lakhs of rupees should be made 

annually from Loan Capital for the construc¬ 
tion, extension and improvement of inundation 
canals, apart from the amount required for the 
maintenance of the existing irrigation; and 
that additional funds be made readily available 
for capital expenditure on such canals if 
required; 

« 

(2) a complete survey should at once be undertaken of 

all the river valleys of the Punjab, river by 
river, with the view of determining what can 
best be done to maintain existing cultivation, 
to restore abandoned cultivation, and to provide 
facilities by means of inundation oanais for the 
improvement or extension of cultivation ; 

(3) the Sind-Sagat Doab Canal be left to a future 

geueration; 

(4) the Lower Bari Doab Canal projeet beheld in 

abeyance until the enquiry now advocated has 
been completed. 


Mr. /. 
Wilson, 
C.S.I. 


on future Irrigation Policy in the Punjab, 


The following statement will give some idea of the de¬ 
velopment of irrigation in the Punjab since 1868. petai'ed 
figuJ^es are not available for an earlier date. I give the 


“to***''*' 

Period. 

Total 

cultivated 

area. 

Total area 
irrigated. 

Area irri¬ 
gated by 

1 State 
oanais. 

1868 . . • 
1899-1900 ... 

20,168 

27.896 

6,984 

9,376 

1,126 

4,244 
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Thus while the cultivated area has in the 33 years increased 
by 38 per cent., the irrigated area has increased by 56 per 
cent, and the area irrigated by State oanais lias quadrupled. 
One-third of tbe cultivated area is protected by irrigation. 

Figures have been separately given showing the rapid 
development of the State canals. It is to be noted also that 
wells are still one of the most important means of irrigation 
the area irrigated Irom them during the lost year having 
been 4,165,000 acres, or just short of the 4,244,000 acres 
irrigated by State canals. Irrigation from wells continues 

2 H 
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to devalop steadily os will be seen from the figures for the 
last ten years 


Yeflr. 

Wells fit for H 80 
Intlioasaiids. 

Area of crops 
matured by well 
irrigatiou» thbusaiids 
of acres. 

1890-91 

• • 

* ' 

263 

3,822 

1891 92 

• • 


273 

3,696 

1892-93 

* 


271 

3,429 

1893-94 

• • 


879 

3,450 

1894-95 

4 * 


278 

3,072 

1896-96 

• * 


287 

3,731 

1896-97 

m « 


306 

4,007 

1897-98 

• • 

4 

302 

3,971 

1898*99 

• 

• 

309 

3,967 

1899-1900 

- 

■ 

349 

4,165 


It will be seen that although, as might be expected, an 
impetus was given to well-sinking and well irrigation in 
the dry years 1896-97 and 1899-1900, the progress has been 
on tlie whole remarkably steady, and there were last year in 
the Province 86,000 more wells fit for use than there were 
ten years before. There has been a larger proportionate 
increase in hachcha than in masonry wells. As the former 
cost little and are more easily sunk than masonry wells in a 
sudden drought, the number of such kaoheha wells in use 
last year was 31,000 more than in the year before. But 
(See printed state- masonry wells also show a steady 
increase, the number so classed having 
increased from 222,000 in 1889*90 to 275,000 in 1899-1900, 
or by 63,000. The cost of a masonry well varies very 
much according to the depth to water and the oharaotor of 
the masonry, but it most average at least Rs, 300 ; so that 
in the last ten years the people of the Punjab must have 
spent about Rs- 1,69,00,000, or, say, a million sterling in 
the construction of new wells or the repair of old ones, 
besides what they spent in maintaining the other 200,000 or 
more in working order. This means a capital expenditure 
on masonry wells alone of an average of sixteen lakhs per 
annum. 

Let us now see that help has been given by Government 
towards this great development of well irrigation, from 
which it benefits so much directly and indirectly. Prom 
Statement XXVI. ® statement I have had made out from 
the Annual Revenue Report it appears 
that during the last eight years the total sum advanced 
under the Land Improvement Act was Rs. 21,10,267. 
More than half of this must have been advanced to colo¬ 
nists on the Chenab Canal to enable them to pay the 
preliminary expenses of survey, water-course construction, 
eto. And tba actual amount advauced for well construction 
cannot have much exceeded one lakh a year, against the 
sixteen lakhs a year spent by the people on construction of 
wells. Moreover, in those eight years the total amount of 
principal outstanding under this Act has been reduced from 
Rs. 15,19,472 to Rs. 13,49,368. Only R«. 6,639 have been 
written off as irrecoverable and the total amount realised 
as interest is Rs. 7,84,487 so that apparently the revenue 
account stands as follows:— 

Rs. 

Interest recovered in the 8 years . 7,84,487 
Sums written off as irrecoverable . 6,639 


Net income . 7,77,848 

or an average of Rs. 97,231 per annum, which gives a per¬ 
centage of over 7 per cent, on the average outstandings of 
Es, 13,40,777. As the Local Government pays only 3^ par 
cent, to the Government of India on sums borrowed to be 
advanced under this Act, it makes a handsome direct profit 
out of its money-lending business under this head, besides 
the great indirect advantages it derives from the extension 
of well irrigation. According to the account furnished by 
the Assistant Secretary to Government, Pinanoisl Depart¬ 
ment, the net gain to the Provincial Governmsnt Ifoin 


these loans has been Rs. 40,000 per annum on the average 
of the last eleven years. The encouragement given by these 
advances is not, however, so far of any great importance. 
Prom Statement XXVII attached to the Annual Land 
Revenue Report it appears that during the last ten years 
only 3,133 new wells were made and 289 old ones repaired 
with the aid of advances under the Land Improvement Act, 
while, as already said, the land-owners in that period con¬ 
structed or brought into use 63,000 masonry wells, or 15 
times as many as were aided by the State. 

The process of granting advances under the Land Im¬ 
provement Loans Act has been considerably simplified of 
late, bat the accounts are still very complicated. Iiiterest 
is charged at 6J per cent., and it is tlionght necessary to 
keep an elaborate account of repayments of pvinoipal and 
interest separately for each instalment which confuses the 
borrower and causes extra labour to the officials concerned. 
This is one cause of the unpopularity of Land Improvement 
Loans ; other causes are the difficulty in getting a loan 
which is sometimes caused by the smallness of the grant 
made available year by year for tbe Provinoe, and tbe levy 
of 6J per cent, interest, which, though low as compared 
with tbe rates actually charged by private money-lenders, 
Bounds high to the borrower when he is told he will have 
to repay double the amount borrowed if the instalments are 
spread over 20 years. I would invite attention to the oal- 
oulation made by Colonel Grey, in which he shows that 
if Rs. 300 lent as a takkavi advance to make a well be 
recovered without interest by annual instalments of Rs, 80, 
the actual cost of the loan to the State is only Rs. 101-6-0, 
and as after the expiry of the period of repavraent the 
State can realise an extra land-revenue of Es. 20 from the 
well for ever, its advance, though made without interest, 
Settlement Report, really pays it 20 per cent, on its capi- 
para. S4. tal outlay. In the adjoining Mooltan, 

district the average fixed aasessmeot imposed on a well at 
the recent settlement is Rs. 20, but besides this the oon- 
straotion of a well, which enables the cultivator to bring to 
maturity a mnoh larger area of canal irrigated crops, adds 
greatly to the land revenue realised under the system now 
introduced under which the land revenue on canal-irrigated 
crops will vary with the area of crop matured and will be 
levied in addition to the fixed assessment on the well, 
Similarly the well will add to the amount of ooonpier’s rate 
realised, as that is levied on the matured crop area In the 
canal-irrigated tracts of Mooltan a well can be made for 
Rs. 30 and if suoh a well be constructed by means of an 
advance made without interest on Colonel Gray’s scheme, 
the State will ultimately, after the expiry of the periods for 
the repayment of the loan and for the proteotlve lease, i.e., 
at the latest after twenty years, gain a net profit of much 
more than 20 per cent, on the actual capital cost of the 
loan. In a district under fixed assessment the return to 
the State must be deferred till the expiry of the period of 
settlement, or at the onlside 30 years, bnt the State can 
well afford to wait even this period in order to get a return 
of mare than 20 per cent, on its capital expenditure, more 
especially when it is considered that every well oonstructed 
adds to the produce of the country, the security of the land 
revenue, and the protection of the population from drought 
and famine. It would therefore be a profitable financial 
spaoulatiou for Government to advance without interest 
very large sums for the construction of wells wherever they 
are likely to ultimately add much to the o.anal or land 
revonno, as they will all over the plains of the Punjab. 
I would urge that this policy be generally adopted, and 
that ten lakhs of rupees be placed annually at the disposal 
of the Punjab Government for advances withont interest 
for the construction of wells. These advances should be 
kept distinctly separate in the accounts from other loans 
and it should be realised in the Provincial contract and 
elsewhere that they Will on the average bring in no net 
profit for about 15 years, bnt will then give a profit of 
more than 20 per cent, on the net outlay. If this be 
thought too bold a policy, I would ask that at least 
the rate of interest charged on such advances should be 
reduced to 4 per cent., so that Government should not 
make any direct profit as a money-lender, in addition to 
the great indirect benefits it derives from the oonatrnction 
of wells. 

Notwithstanding the great progress that has been made 
in the last fifty years, I consider that irrigation in the 
Punjab is but in its infancy. We are only beginning to 
tap the sources of water-supply, above and below ground. 
Our great perennial canals, though they absorb almost the 
whole of. the winter-supply in some of the rivers, utilise 
only a fraction of the monsoon-supply, and the summer 
floods pass on to the sea in practically nndiminishrd 
Tolnme. Meanwhile there is any amount of land avail¬ 
able for irrigation. The area of uninigated cultivated 
land in the Punjab is some 15 millions uf acres, and the 
total onlturable uncultivated area is over 21 millions of 
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Mi'es, making a total of 30 millions of aom. Of this area 
at least 20 millions of acres are oommaoded by tbe rivers 
is they issne from the hills, and it is quite possible to a d 
this to the 9 millions of acres already irrigated by canals 
and w.ells. Moreover, there are further untold millions of 
acres in the Rajpntana desert which it is quite feasible to 
irrigate from the Punjab rivers. I anticipate a time 
when the flood waters of these rivers will be poured over 
vast tracts to the south and east, giving them sntiioient 
moisture for the ripening of an autumn crop and the sow¬ 
ing of a spring orop, and raising the underground water- 
level sufficiently near the surface to enable the people to 
ripen their spring crops by means of wells. And it is 
towards this end that we should shape our policy. We 
should keep moving the waters of the rivers ever eastwards 
and southwards. We should encourage as much as possible 
the sinking of wells wherever the water-level has been 
brought near the surface, and should gradually refuse 
irrigation in the winter season to such tracts, so as to 
compel the people to have reoonrse to wells and save the 
canal water for tracts farther south where the water-level 
is still deep. There are other than purely financial reasons 
for encouraging a great development of wells. It is better 
for the physical health and moral character of tbe people 
that they should have to labour on their wells than that 
they should sit idly watching the canal water flowing over 


their fields. Again, as things at present stand, think of 
the enormous responsibility that lies npon Government to 
maintain its canal system in full working order. If the 
Khsnki Weir gave way and was useless for even sis 
months, many thousands of peasants on the Chenab banal 
would at once he plunged into dire distress, as their fields 
would produce nothing. Whereas if the water-level had 
been raised to working-point and the country were dotted 
over with wells, they would be able to irrigate their fields 
and get some produce out of the land. So that even if 
owing to some cataclysm the canal failed entirely, their 
destitution would come on only gradually and there would 
be time to arrange to provide for them elsewhere. 

My recommendations therefore are that the waters of 
the Punjab rivers should be carried as far to the east and 
south as possible; that where the rainfall is god o or the 
underground water-level sufficiently near the surface to 
make irrigation from wells practicable, canal water in the 
winter season should gradually he refused; that every 
possible encouragement should be given to the sinking of 
Walls, and more particularly that ten lakhs of rupees 
should be placed annually at the disposal of the Punjab 
Government to be advanced on loans without interest for 
the oonstruotion of wells j and that we should gradually 
take into onr canals more and more of the flood-waters of 
the rivers and spread them far over the country. 


Mr.J. 

Wilson, 

C.8.I. 


IV,—Hi flies to printed questions. 


I have already submitted memoranda for the Irrigation 
Commission on the following subjects ;— 

I. Means of Irrigation of the Lower Bari Doab. 

II. Irrigation of the River Valleys of the Punjab. 

III. Future Irrigation Policy in the Punjab, with 
special reference to the development of irrigation 
by means of wells and inundation canals. I need 
not repeat what I have said in those memoranda. 

A, — General. 

1. I have Bpeoisl knowledge of the following districts 
of the Punjab 

(1) Gurgaon, where I worked as Assistant Settle¬ 
ment Officer for two years, and where I assisted 
the Deputy Commissioner in granting remission 
of arrears and reduction of assessment on a lai^e 
scale after the droughts and fever and loss of 
cattle and population of the years 1877—■1882. 

(2) Birsa and Faeilha Tahsils, the assessment of 
which I revised in 1879—1882. 

(3) Bhahpur District, where 1 was Deputy Commis¬ 
sioner and Settlement Officer for eight years. 

(4) Bawalfindi District, of which I was Deputy 
Commissioner for 2| years. 

1 have also as Settlement Commissioner learned much 
of the agricultural condition of the following districts 
during the last two years, ms., Jhang, Mnltan, Mnzafiar- 
garh. Dera Ismail Khan, Kohat, Hazara, and Jhelnm. 

rpropose therefore to answer the questions with refer¬ 
ence to the oironmstanoes of the Province generally, but 
with special reference to Shahpur and the south-western 
districts. 

2. The total average annual rainfall varies, as a general 
rnle,. inversely with the distance from the Himalayas. 
Along the foot of tbe hills there is a zone of country where 
it amounts to over 30 inches per annum and is fairly cer¬ 
tain, so that a large area of crops can he grown every year 
with the help of tbe local rainfall alone. Further out the 
average rainfall is between 80 and 20 inches, and becomes 
more’’uncertain, so that while it is still possible in good 
years to grow a large area of rain-crops, they are more in¬ 
secure and in years of drought either cannot be sown or 
fail largely. Still more to the south-west comes a zone 
where the average rainfall ia between 20 and 10 inches and 
exceedingly variable, so that the rain-crops are very pre¬ 
carious. In a year of good raiulall, large areas are sown 
and give a handsome outturn, but in a year of drought 
practically no crops are matured except with the aid of 
irrigation. In the extreme south-west: of the Province the 
rainfall is on the average less than ten inches and the area 
grown in dependence on the local rainfall only is quite 
insignificant, so that here the cultivation depends on tbe 
annual floods of the rivers or on wells and canals. 

Punjab 


The importance of artificial irrigation varies inversely 
with the amount and certainty of the local rainfall. la 
the zone of fairly certain rainfall near the hills, though 
wells are sunk in great numbers wherever the conditions 
are favourable and tbe water of the hill torrents and 
springs is conducted on to the fields below, a large propor¬ 
tion of the crops are grown without any artificial irriga¬ 
tion, Further to the south-west, as the rainfall decreases 
in anaount and becomes more uncertain, wells and canals 
beootuB more and more important, until in the south-west 
of the Punj.'«b, no attempt is made to grow a crop unless 
it can be irrigated by a well or canal, or sown on land 
moistened by the river-floods. 

On what may he called the Northern Plateau north of 
the halt Range, comprising the Jhelum and Rawalpindi 
districts, and parts of Sbahpnr and Hazara, the country is 
so out up by hills and ravines that it is impossible to con¬ 
struct large canals or to sink many wells, and although the 
rainfall is, towards the south of the Plateau, oomparatively 
scanty and uncertain, the crops are almost entirely depen. 
dent on the local rainfall. Great pains are taken by means 
of an elaborate system of embankments, small and great, 
to retain the moisture on the terraced fields and to conduct 
the drainage of the higher lands on to them, but when 
the local rainfall fails, as it did disastrously in the Jhelum 
district ia 1899, these embankments are useless and the 
fields remain dry and barren. 

Again, in the Rohtak and Hissar districts on the borders 
of the Eajputana desert, when the rainfall is opportune, 
immense ureas of the level light soil which characterises 
the tract, are ploughed and sown and produce a large 
quantity of grain and fodder, but when a year of drought 
comes, as it does about once in five years, the whole coun¬ 
try is a desert (except wi<ere irrigation from one of the 
perennial canals is possible) owing to the fact that over 
almost the whole of this tract, the underground water-level 
is 80 feet or more from the surface, and irrigation from 
wells prohibitively expensive. On an average of years 
the tract produces enough grain to support a large popula¬ 
tion, but they are subject to the most violent vicissitudes 
of plenty and starvation. 

In the almost rainless tract in the south-west of the 
Province a great deal has been done by means of inunda¬ 
tion canals to spread the flood-waters of the rivers in the 
hot season, over the country, sometimes at a considerable 
distance from the river bed, and as this process brings the 
underground water-level near the surface, irrigation from 
wells becomes easy, and large areas of crops are raised in 
summer by means of canal irrigation alone, and in winter 
by means of canal irrigation aided by wells, the canal water 
moistening the land for the sowing of a winter-crop, and 
the well irrigation during tbe winter, when the rivers have 
fallen and the canals have ceased to flow, bringing it to 
maturity. 

During the last forty years a series of great canals have 
been constructed, taking out from the rivers soon after 
they debouch from the hills, and conducting their water 
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over the vast stretohea of comparatively high-lying land 
between the river valleys, maoh of which with its scanty 
rainfall and deep spring-level formerly produced hardly 
any crops. With the aid of weirs, these canals intercept 
the winter flow of the rivers as well as their summer floods, 
and thus give irrigation all through the year. They have 
wade it possible to grow immense areas of crops where no 
crop was possible before, and rendered them secure from 
any but partial failure. The most striking example of 
these works is the Chenab canal, which has brought under 
irrigation and cultivation a million and a-half of acres, 
formerly waste, and now supports in comfort a population 
of 800,000 souls where ten years ago only 60,000 found a 
scanty subsistence. 

S. 1 do not think that anywhere extension of irrigation 
is hindered by sparsity of population or to any great 
extent by insutficient supply of cattle or manure. Where 
irrigation can be profitably extended, cultivators are easily 
found, and the necessary number of cattle is soon 
forthcoming, except in the case of poor individual owners 
whom liberal grants of takavi for bullocks would often 
enable to work their wells more fully. Nor is the soil unsuit¬ 
able to irrigation anywhere in the Punjab except possi¬ 
bly in the Thai of the Sind-Sagar Doab, and even there I 
do not myself think that the poverty of the soil or the pre¬ 
valence of sand-hills will be found too formidable an ob¬ 
stacle. The rise and fall of the annual floods pf the snow- 
fed rivers have proved favourable to the extension of irriga¬ 
tion. There arb many tracts, however, where iirigation by 
means of wells would be much more common, were the un¬ 
derground water-table nearer the surface. The chief obstacle 
to the extension of irrigation, where irrigation is feasiblo 
and would be profitable, is the lack of capital for the initial 
expenditure whether on wells or oanals. Once they are 
made, it is seldom difficult to keep them going, though at 
times the superior attractions of easier cultivation elsewhere 
may cause wells to be temporarily deserted, or the want of 
bullocks may cripple the peasant proprietor audmake him 
temporarily abandon his well. If Government would itself 
spend more money on the construction of canals, and ad¬ 
vance more money for the construction of wells, a vary 
large extension of irrigation, would result, and other diffi- 
onkies would disappear. , 

The fear of enhanced revenue assessment has no appteci- 
able effect in hindering extension of irrigation. The pro¬ 
visions for the protection of improvements against enhance¬ 
ment of the land revenue are well known and have the full 
confidence of the people, who continue to sink wells and 
make other improvements when a new assessment is impend¬ 
ing just as if their assessment were fixed for years to 
come. For instance, in the Indus valley tract of the Dera 
Ismail Khan district, now under re-assessment, a thousand 
wells have been made in the last twenty years. 

Tenants-at-will do not sink wolls and are not likely to do 
so, so long as they remain teuauts-at-wiU, A few of them 
might sink wells if they were given a right of pconpancy, 
but there is no sufiioieat ground for such a sweeping change 
in the law. The present law 
^ PoDjab Tenancy Act, section that a tenant-at-will 

oan make an improvement 
with the assent of his landlord, and thereby becomes enti¬ 
tled to compensation for the improvement on ejectment. 
Further than this the law could not go without undue 
interference with the rights of landlords. A tenant having 
light of oooupaney is entitled to make improvements on 
his tenancy and is protected 
Sections 63, S3. from enhancement of rent 

thereon until the land revenue is enhanced, so that he has 
the same inducement to make improvements that a pro¬ 
prietor has. , . I • i- 

Alt that is wanted to encourage extension of irrigation 
in the Punjab is the provision of capital for the oonstrnc- 
tioDS of wells and canals. , , 

4. See Douie's Settlement Manual, paragraphs 502 _ 605. 
Land irrigated by a new well, dam or reservoir is 
tected from enhancement of assessment for 20 years; land 
irrigated by an old well, dam or reservoir repaired, for ten 
years ; for a out from a river cr lake exemption froni en- 
rancement is allowed for from five to ten years. These 
periods ate generally sufiioient, and the Financial Commis¬ 
sioner has the power (never used) to grant protection for 
longer periods when special reasons oan be shown tor tms 
indulgence. In practice the exemption is secured by an 
enquiry made by the Settlement Officer into the case of every 
well made since last settlement, and the grant of a proteo- 
tive lease and exemption from wet assessment of all welia 
entitled to it under the rules. As an occupancy tenant cannot 
have his rent enhanced except in terms of the land 
. he enjoys the same protection from enhanoeiuent on 
account of an improvement that an owner does. 


In the south-western districts where the land without irri¬ 
gation produces nothing, the rule till lately was that when 
a well was constructed to irrigate land beyond the reach of 
river-floods on canal waters half the assessment should be re¬ 
mitted. Beceatly, however. Government have extended the 
protection and ruled that in such a ease no assessment what¬ 
ever shall be realised on the land or well during the period 
of exemption. This liberal provision should further en¬ 
courage the construction of wells in such tracts. 

It is sometimes argued that an improvement effected by 
the expenditure of private capital should be exempted from 
enhancement of land revenue on that account for ever, but 
I am strongly opposed to the introduction of any snob 
sweeping change in the assessment policy of the Punjab. 
One reason given for perpetual exemption is that it is ooono- 
mioally wrong to tax the expenditure of capital on improve¬ 
ments. I cannot subscribe to this argument. It seems to 
me that accumulated capital in whatever form is one of the 
first things that should be taxed, and this is in accordance 
with the policy now adopted in England of impo.ring grad¬ 
uated death duties and a high income-tax. If a land-owner, 
under the proteotiem of our laws, has been able to aeonmn- 
late capital and make a well, which adds considerably to his 
incom^ there is no reason why he should not pay to the 
State which protects him a portion of the enhaioed income 
begets from this investment of his capital. AH that is neces¬ 
sary is that the enhancement of the revenue should not be 
so great or so sudden as to discourage such investments of 
capital, and experieace shows that the assessment rules in 
force in the Punjab do not operate as any such discourage¬ 
ment. For during the past ten years the land owners of 
the Punjab have spent over 150 lakhs of rupees in making 
or bringing into use 63,000 masonry wells, although each 
man knew that bis making a well would result in an 
enhancement of his assessment after the expiry of the period 
of exemption. Thera is, therefore, no need to grant a per¬ 
petual exemption from enhancement on improvements, nor 
can it be equitably claimed, nor does any land-owner in the 
Punjab, unless prompted from without, tbinfc of claiming it. 

If such perpetual exemptions were allowed, we should 
have in practice the anomaly that good well-irrigated lands 
producing valuable crops would pay a low rate of revenue, 
while poor crops on unirrigated lands would pay a rate of as- 
sessment much higher in proportion to the gross produce or to 
the net profits of onltivation. This would seem very nnfafi- , 
to the ordinary Punjab peasant, who has been accustomed to 
see the asaessment proportioned to the net profits, and to 
some extent to the gross produce of the land, and to my 
mind would be really inequitable, if the period of low assess¬ 
ment were extended for lonver than was neoessiry to give 
the improving land-owner a fait return for the capital spent 
hv him on his improvement. It would be all in favour 
of the capitalist and would by comparison injuriously 
affect the poor peasant with no capital. There would 
be -reat danger, too, of its directly injuring the owner 
of unimproved land. Along with the theory of not taxing 
improvements, goes the theory 

Report of Indian F-mtae Cum- of assessing land not according 
mission, 1901, pata. 320, fo its actual produce but with 

reference to its capabilities, and we should probably not 
only have improved land a-sessed at very low rates in com¬ 
parison with the actual profits, but unimproved land assessed 
at rates high iu comparison with its actual profits, on the 
ground that it might be improved, say, by the sinkjng of a 
well where the spring level is near Ihe surface. This would 
be grossly unfair to the poor man who had not the capital 
to make the improvement, and would tend to opmpel him to 
part with his land to a capitalist, I trust therefore that 
the Punjab with its three million of peasant owners, most of 
them without sufficient capital to make expensive improve - 
ments on their land, will be saved from the application of 
this theory, and that the present period of exemption from 
enhanced assessment, which is ample to give the improving 
owner a fair return on his capital, will not be extended. 

I think, however, that the present rules might be made 
more liberal, not only in order to encourage improvements, 
but in order to make them more equitable. Proviso (6) of 
the rules is as follows 

“ Provided that no lease shall be given on account of a 
well or other work oonstracted to water land 
already assessed at irrigated rates, as a lease is in¬ 
tended to secure the owner against an enlianoe- 
ment of assessment, and not to entitle him to the 
reii,i.ssion of any part of the demand already in 
force.” 

The actual working of this proviso is as follows. The 
Settlement Olfioer at a revision of assessment assesses a well 



MINUTES OF EVIDENCE. 


«»ned by A. and the land attached lo it at Rs. 30 wet assess- 
ment. He finds that the well was made five years ago at a 
cost of fis. 800, in land previously uncultivated and un- 
assessed, and therefore gives a protective lease for 16 years 
and assesses the land at the unirrigated rate at Rs. 10, defer¬ 
ring the realisation of the Es. 20, vvhioh represents the wet 
part of the assessment, for the remaining 15 years of the 
period of exemption. He finds another well adjoininsj it, 
owned by B, of exactly the same character, and assesses that 
and the land attached to it also at Bs. 30. B points out 
that he also five years ago made the well at the cost of, 
Rs. 300 and claims the same exemption as A has got, ofs., a 
reduction of his assessment by Es. 20 for 15 years, but on 
referring to the old records it is found that at the last settle¬ 
ment 30 years ago a well was in existence in B’g holding and 
that his land was then assessed at irrigated rates, so 
although be shows that old well fell in and that he bad to 
go to the same expense to keep his holding irrigated that A 
incurred to bring a bit of waste land under irrigation, he is 
told that under the proviso quoted he can get no remission. 
B does not see the justice of this decision ; nor do I; and I 
have often been sorry to have to refuse an exemption on 
this ground, when announcing new assessments. If the 
object of the rules is to encourage the making of improve¬ 
ments it is surely as important to encourage B to make a 
new well to take the place of the old one that has fallen in, 
as it is to encourage A to make a new well to irrigate 
waste land. On the other band, if the reason for the rules 
is that A by making a new well increases thes land-revenue 
assessment and is therefore entitled to some return on his 
capital by exemption for a time from the assessment that 
would otherwise be imposed, surely B is equally entitled to 
an exemption when by making a new well to take the place 
of the old one, he has prevented the land from falling into a 
state of waste, and saved the State from having to reduce 
the land-revenue on his holding. 

In the case of the Multan district Government have re- 
„ a i.- . 1 , , sanctioned a more liberal 

Appendix VII. rule as regards Wells that may 

hereafter be made. The new 
rule for that district runs as follows 

“ If a new well is made to take the place of an old well 
which was assessed to revenue at settlement, or if 
an old well incapable of use has been repaired, a 
protective lease will be given exempting the well 
from any fixed well assessment, in addition to the 
land-revenue, if auy, already assessed upon it, from 
the date on which the well was made or its repair 
completed, but the term of exemption wilt be fixed 
by the Depnty Commissionin' with reference to the 
expenses incurred, and shall uot exceed ten years.” 

This rule has been made for a district where the assess¬ 
ment will be fluctuating, and whore, when a well falie out 
of use for any cause, the fixed well assessment imposed upou 
it will be at once remitted. But I trust that the more 11. 
beral policy here adopted will be extended to other parts of 
the Pnnjab and to wells already in existence. I recommend 
that in place of the present proviso (6) the following rule be 
adopted:— “ 

“ Where a well or other work has been constructed to 
irrigate land already assessed at irrigated rates, the 
Settlement Officer may, at a revision of assessment 
grant an exemption from irrigated rates to the 
land irrigated by the well or other work, as it it 
had been previously nnirrigated, but iu fixing the 
period and amount of the exemption, he shall take 
into account the expenses incurred, and shill iu no 
case grant a larger exemption, or for a longer 
period than would have been allowed for a new 
work on land previously nnirrigated” 

Under this rule Government world lose for a time the 
assessment at irrigated rates that would under the present 
rules be realised on land irrigated by a new well made to 
take the place of an old one, but it is so important to en¬ 
courage the construction of wells, even to take the place of 
old ones that have become useless, and the reasons of equity 
in favour of the concession are so strong, that I trust 
Government will, accept the small loss the change would 
entail. As the propomd rule would tend to prevent irrigated 
lauds from being allowed to revert to a state of waste, it 
would probably in the end bring more gain than loss to 
the State. 

In another direction, I think, we should be more liberal in 
ont treatment of wells, especially in the comparatively rain¬ 
less tracts in the south-west of the Province, wWe if a 
well, unaided by canals or river-floods, ceases to be worked. 
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the land produces absolutely nothing. At the recent re- 
assessment of the Multan district it was found that no less 
than 2,000 wells assessed to fixed land revenue at the pre¬ 
vious settlement had gone out of work, and yet the lands 
attached to them, though in many eases they produced 
absolutely no crop, were paying Rs. 30,000 land revenue per 
annum. In many such oases the well had lain idle, and the 
iaud barren for years, and yet the laud-owner, often a poor 
peasant, had gone on paying to the State his Es, 15 or 20 
assessment year by year. What wonder that many of thorn 
were driven into debt and had to part with their land to 
men of more capital! To obviate such oases in future, 
Government have sanctioned the following rule for the 
Multan district:—■ 

“When a well falls out _ of use for any cause, the fixed 
well assessment which was imposed on it at settle¬ 
ment will be remitted from the first fait harvest 
in which the well was out of use.” 

It 19 to be _ hoped that this rule will be extended to any 
tracts m which the assessment is wholly or partly fluctu¬ 
ating. 

Again in the Thai it was found that many wells out of 
use, with lands that produced no crop, were still paying the 
assessment fixed on them at settlement, but in recent years 
Government have ordered the suspension of the revenue due 
on all siioh abandoned wells, and no doubt these suspended 
arrears will be remitted in due course. 

There are still, however, very many wells in tracts wholly 
or partly under fixed assessment which continue to pav 
revenue though they have been abandoned and thou<-h 
their lands produce nothing, or only a scanty unirrigatld 
crop. In a recent tour in the Jhang district I have come 
across many such wells, and I believe they are numerous in 
Montgomery and m some other districts of the compara¬ 
tively rainless tract. I have always felt strongly that it 
was extremely harsh and often cruel of Government to go 
on realising revenue m such oases, and have longed for the 
day when a more just and generous policy would be adopted. 
The system has been justified by the argument that when 
the assessment of an estate has been fixed for twenty or 
thirty years, the profit and loss are the affair of the land- 
owners of the estate, and as Government cannot raise the 
assossment. neither should it lower it because a well has 
fallen m and the remedy pointed out is a redistribution of the 
asaessmdnt over the aoldings comprising the estate. Asa 
matter of practice, this remedy is applied only in the 
rarest cases, the reason being that neither Collector nor 
people feel it to be just that because B’s well has fallen in. 

A s assessment should be iuereased. Besides under the sys¬ 
tem of exempting improvements from enhancement, new 
wells made m other parts of the estate cannot be made to 
beat a part of the assessment of a well that has fallen in. 
The result IS, as I have said, that the Collector has to go on 
perhaps for years realising revenue from the wrfitched 
peasant whose well is useless and whose lands produce no- 
thing, and It IS only when a revision of assessment comes 
round that the needed relief is given, and most iikelv bv 
that time the original proprietor has found it impossible to 
go on paving the land-revenue on his barren holdin« and has 
parted With it to some man of capital who can afford to wait, 
ihis IS no exaggeration. There are hundreds, if not thou¬ 
sands, of such oases in the Punjab at this moment. 

In the case of the Sinawan tahsil of the MnzaffHr<^arb 
distriot Governraeut have recently accepted the principle 
that when a well falls pe.-manently out of use, a rmnissL 
of that portion of the assessment which is charged on the 
irrigation from ^he well ncay be granted, if the Deputy 
Commissioner is satisfied that there was good reason for its 
abandonment, and that the owners have not sufficient land 
elsewhere to enable them to pay the revenue of the deserted 
holding When a holding, the revenue of whioh has been 
remitted under the above rules, is again brought under cul- 
tivation, the remitted revenue, or such portion of it as the 
Deputy Commissioner shall see fit, may be r.-imposed. ” 

I recommend that a similar rule be extended to all the 
oomparatiyely rainless districts of the Punjab, whether thei, 
assessment is coming under revision or not j and made even 
more liberal. It might run as follows 

I. “In tracts where the assessment is partly fixed and 
partly fluctuating, when a well falfs out of use tor 
any cause, Axed well assessment imposed on it 
shall be remitted from the first harvest in 
which the well was out of use; and when a well 
of which the fixed assesiment has been romiHod 
under this rule is Bgain brought into use, the 
fixed well assessment formerly imposed on it shall. 
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unless It is remitted under a protective lease, be 
re'ituposed with eHeot from tbe first mSi harvest in 
which the well is in use. 

II. In tracts where the assessment is wholly fixed, 
when a well falls out of use, the Deputy Commis¬ 
sioner shall consider whether that part of the 
assessment which represents the profits of in-iga- 
tioD from the well should not be remitted. If' 
the laud attached to the well remains wholly un¬ 
cultivated, he shall remit the whole, assessment 
on the well-holding with effeot from the first rahi 
harvest in which the well was out of use. If the 
land attached to the well continues to be cultivated, 
with the aid of another well, or of canals, river- 
floods or local rainfall, he shall give suoli a remis¬ 
sion, not eseecding the sum assessed on the profits 
of the irrigatioa. from the wed, as he considers fit 
with reference to. all. the ciroumstaiices of the 
holding. When a well, of which the assessment 
has been wholly or partly remitted under this rule, 
is again brought into use, the assessment remitted, 
or such portion of it as the Deputy Oomraissioner 
shall see fit, shall, unless it is remitted under a 
protective lease, be re-imposed with efl^ect from the 
first rahi harvest in which the well is in use. 

JVbfe—These rules apply also to jhalars, 

I would extend these rules in the first iustanoe to the 
districts of Dera Ghazi Khan, Muzaffargarh, Multan, 
Miauwali, Jhang, Montgomery, Shahpur, Gujrat, Gujran- 
wala, Iiahore,. Feiozeporo and Hissar. They should not be 
applied to tracts irrigated from perennial canals, as there 
the well is often abandoned because irrigation from the 
canal makes the crops suffici'entiy secure. Nor would I 
apply them in the first instance to districts, with more 
certain rainfall, as in such tracts the well is often not 
worked in, good years and is maintained chiefly as an insur-- 
ance against.seasons of drought. 

The introduction of such a rule would of course entail 
some loss of revenue, on Government, as we should have to 
remit revenue on wells that fall out of use and could not 
impose new revenue,on new wells until the period of exemp¬ 
tion had expired, but 1 would ask Government to accept 
this loss rather than continue the harsh and unsympathetic 
policy of realising revenue from abandoned wells and barren 
fields. In the end’ too the gain would be greater than the 
loss, beoauBC the sinking of wells would be greatly en¬ 
couraged, if the land.owner were sure that he would not 
have to pay an assessment on his well In years in which it 
is out of work, and because the pitch of assessment on wells 
could be safely raised, if we were sura that the revenue 
would be.remitted when the well was abandoned. It is not, 
however, with a view to an ultimate increase in the revenue, 
but in the naine uf justice, that I urge this reform in our 
assessment policy. 

6. The rules for the grant of loans under the Land 
Improvement Act have recently been made more elastic and 
aithough they are, 1 think, capable of further Improvement, 
they are not the ohief obstacle to the more general employ¬ 
ment of such loans in extending irrigation.^ The chief 
hindrance is that the Government will notprovide sufficient 
funds to meet the demands of the people under the present 
rules, and so long as their present requirements are not met, 
it seems of little use to propose further moditioations of the 
rules,. The Deputy Commissioner of Delhi tells me he has 
applications for Es. 60,000 takavi. The Tahsildar of one 
tahsil in Muzafiargarh has applications for Bs. 20,000. 
The Settlement Officer of Dera Ismail Khan could dispose 
of Bs. 26,000 a year. But the money is not forthcoming. 

‘ There is little encouragement to the people to apply for 
loans when they have to be told that their applications are 
approved, but cannot be granted because there are no funds. 
Moreover, it is very bad finance to stint these grants, apart 
altogether from the great benefit to Government from the 
extension of irrigation in ultimate enhancement of the land 
revenue and immediate seourity of the crops. The Punjab 

See. my previous note on Future Government has practically 
Itfigatiou Policy ia the Punjab. no bad debts and clears an 
annual net profit of Bs, 40,000 a year on this branch of its 
money-lending bnsiness, so that, apart from more statesman¬ 
like considerations, motives that would sway a selfish 
banker should induce Government to advance as much 
money for land improvements as the people will take on 
the present terms. I would urge that ten lakhs of rupees 
per annum should be placed at the disposal of the Punjab 
Government for advances for land improvement, and that 
this sum should be made available every year whatever be 
the demands on Government for famine expenditure and 


other loans. If Deputy Commissioners and people knew 
that their requirements under this head would be regularly 
met, the demand would be steady and much greater even 
than it is. And it should not be difficult to finance such 
loans where they give, as. they at present do, a oertaifi 
return of per cant, per annum. Until the Government 
can find tbe funds to advance on these terms, there seems 
little use in asking them to make the terms more lenient. 
I desire, however, again to point out how profitable ap 
extension of irrigation by means of these loans is to Gov- 
ernme.iit, apart from the interest received. If by making 
an advance of Bs. 300 we can induce a land-owner to make 
a well,, then after the expiry of the. twenty years' period of 
e.temption, the land revenue can., in most districts, be en¬ 
hanced in consideration of the existence of the weh, by 
about Es. 20 per annum, so that although Government will 
get no return from its. loan, other than the interest it 
oiaims, for twenty years, it will then get by way of an 
enhancement of land revenue, a retain of over 6 per ceat- 
on its loan, the capital of which will, by that time, have been 
repaid ; so that it would be a pure financial gain to Govern¬ 
ment ip many cases to advance money for such improve¬ 
ments free of interest altogether. It would lose the interest 
for twenty years, but would after the twenty years get 6 pec 
cent, on the loan (already repaid) as long as the well lasted. 
Apart from these purely financial considerations there are 
the more general considerations that the construction of 
irrigation works renders the crops more secure, increases the 
produce of tb i country and makes the people more able to 
endure the efieots of drought, I recommend therefore that 
where the land-owners are not willing to take loans on 
present terms, and after Goyernment has. found the funds 
to meet the demands.of chose who accept the present terms, 
the offer of loans without interest be made for the making 
of wells where tbe Deputy Gotnmissioner is satisfied that 
they would be worked and would b 0 _ useful. When all 
demands on those terms had been met, if there were further 
funds available, it would in some parts of the Province be 
ultimately profitable to Government to make advances on 
condition that when the well is made and worked, a portion 
of the advance will be written oflf, but I would not ptfer 
advances on these terms until wo have satisfied the demands 
of those people who aie willing tO; take loans without any 
such indnoement. 

The policy of suspension and remission of lanfi improve¬ 
ment loans in the Punjab is fairly liberal, but it might 
perhaps be laid down more decidedly that when the im¬ 
provement fails of its object, owing to the misfortune and 

Bepnrt of Indian Famine Commia- not tO the extravagance of 
Sion, 1901, para. 317. the borrower, the loan 

should be recommended for remission. The fact that the 
amount of such loans written off as irrecoverable is less 
than a half per cent, per annum goes to show that the 
policy in this respect is not sufficiently liberal. I think 
that in no case should compound or penal interest be exacted. 
This savoni's too much of the baniya, and the Collector’s 
powers of recovering the loan and interest as an arrear of 
land revenue give quite sufficient security. 

The period of repayment of a loan for a well may, under 
the present rules, be extended to twenty, years,, which is 
quite long enough ; but in practice it is seldom extended 
over twelve years. I think that ordinarily it should be made 
to end with the period of exemption, so that as soon as the 
loan has been repaid the land-owner will begin to pay the 
enhanced land revenue. The account should be made 
simpler, the borrower being told only how much he must 
pay every harvest in even rupees for so many years without 
being troubled with oetaila of principal and, interest. 
Where the land-reveane assessment fluctuates with the crops 
of each harvest the re.ilisation of instalments of the loan 
should be made to fluctuate in proportion, so that what the 
land-owner has to pay each harvest may be proportioned to 
his actual income from his crops. 

If the Government will make available sufficient funds, 
it woull be advisable to depute a special officer to, go raand 
„ . „ to the different districts and 

Deputy Commissioner 
in making loans. He should 
have experience in judging of the capabilities of land for 
irrigation and should he empowered, when, he has satisfied 
himself that a well can and will be profitably made ancj 
worked, to disburse the money on the spot and draw up, the 
necessary papers with as little d.olay and formality as pos¬ 
sible. If this were done I believe the demand for such 
loans would greatly increase. It might at least be tried, and 
if it did not succeed might be stopped before it could dp 
mack harm. The officer should have attached to him, a 
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Sttbordinato expert with boring tools, to asoertain, free of 
expense to the land-owner, what the subsoil and under¬ 
ground water-supply are like. This would save much waste 
of money in fruitless attempts at well-sinking. 

6. I have in my note on the Irrigation of the Eiver 
Valleys of the Punjab, pointed out how mueh the popula¬ 
tion of those valleys has been Injured by the opening of 
perennial canals in their neighbourhoed : and how it is 
incumbent on Government to take mes.sures for the mnin- 
tenanoe of their prosperity by extending irrigation to their 
lands at the capital cost of the canals, and urged that (1) a 
grant of ten lakhs of rupees should be made annually from 
Loan Cspital for the improvement of inundation canals and 
(2) a complete survey should be at onoe undertaken of all 
the river valleys of the Punjab. 

B.—Canals of continuous flovj. 

7. Where a canal has been made to irrigate a tract in 
which the rainfall is scanty and the nnderground water- 
level far below the surface, as in the ease of the Chenab 
Canal, it makes cultivation possible where it was impossible 
before, and the whole of the produce may be credited to the 
canal. Wiiere, as in the ease of the upper portion of the 
tracts irrigated by the Lower Bari Doab Canal, Sirhind 
Canal and Western Jumna Canal, it irrigates lands pre¬ 
viously Cultivated by the aid of the local rainfall and wells, 
it makes the crops more secure, it enables them to be 
matured with Ijss labour, it iocre.ases the yield of crops ou 
lands previously unlirigated, and enables a larger area of 
crops and better qualides of crop to be grown. For 
instance, sugarcane, rice, and wheat are grown on larger areas, 
and the aotual value of the crops produced is enormonsly 
increased. 

On a canal like the Chenab Canal, which irriga'^es a 
comparatively rainless oonntry, the yield, even in a year of, 
for tne tract,’ample rainfall, depends almost entirely on the 
canal, and the demand for water, and area irrigated, fluc¬ 
tuate little from year to year. 0 i the Sirhind Canal, on 
the other hand, the light soil of the tract oommvnded 
produces wonderfully good crops in a year of ample rain¬ 
fall, without irrigation, so that in such a year the demand 
for water and the area irrigated by the canal fall off in a 
very marked degree. In a year of scanty rainfall irriga¬ 
tion greatly increases the yield and the demand for water is 
brisk, while in a year of drought in the PerMepur, Hissar, 
and Bohtak distriot.s irrigated by the Sirhind Canal and the 
extensions of the Western Jumna Canal, nothing at all 
would be produced, were it not for the canals, and every 
drop of water available is eagerly utilised. 

8. On the Chenab Canal the whole produce i-s due to the 
canal. Its value may be estimated on the average of a 
normal term of years at Rs. 25 per acre, taking wheat as 
the normal crop giving 12i maunds per acre at Rs. 2 per 
maund. In a year of drought it will give 10 maunds per 
acre at Rs. 3 a maund o(, say, Rs. 30 per acre. 

On the lower part of the Sirhind and Western Jamn-a 
Canals on an average of years the produce of the larid is 
inoreased by oiinal irrigation from about Rs. 6 to about 
Rs. 15 and in a year of drought from nil to Rs 20. In 
the upper part of the Sirhind and Bari Doab Canals where 
cultivation by means of wells and the local rainfall is pos¬ 
sible, the value of the crops grown is inoreased by canal 
irrigation in a norma' year from about Rs. 15 to about 
Rs. 30, and in a year of drought from about Rs. 10 to 
Rs. 40. 

9. On the Chenab Canal the rates are levied on the area 
actually irrigated for each harvest. Government, the 
owner of the land and canal, realises from the colonists 
altogether about Rs. 6 per acre irrigated, of .which Rs. 3-12 
is considered as the price of the water (ooon pier’s rates) and 
the remainder laud revenue, rent and cesses. The colonist 
when he does not cultivate the land himself, snblets it to a 
tenant who usually pays him half the gross produce, besides 
paying half the water-rates. The average income of the 
colonist from the tenant in snob a case is at least Rs. 12 
per acre leaving him a net profit of about Rs. 7 per acre. 

On lands owned by private individuals the occupier’s 

rates charged amount to about Rs. 4-4 per acre, the culti¬ 
vator pays the owner one-third of the gross produce, plus the 
water rate, and the owner of the land pays to (iovernment 
one rupee per irrigated acre as owner’s rate. As the value of 
the produce has been increased by the introduction of canal 
irrigation from about Rs. 8 to Rs. 2o and the owners 
share has risen from one-fourth to one-third he gets from 
the tenant instead of Us. 2 about Us. 8, besides the occu¬ 
pier's rate, and as his .payments to Government have in¬ 


creased from about 8 annas to about Es. 1-8 per acre, his net 
income has risen from Rs. 1-8 to R^. 6-8 per acre. These 
tracts (Jhang and Hafizabad) are about to have their 
assessment revised and the opportunity will probably be 
taken to secure a portion of these great profits to the 
State. In the lower portions of the Sirhind Ganal, where 
the soil is. light and the population scanty. Government 
realises about Re, 2-8 per acre aebnaily irrigated, and .so 
far has not realised any owner’s rate or enhancement of 
land-revenne, but as the Fazilka tahsil is now under re¬ 
assessment, the land-revenue is likely to be largely en¬ 
hanced. The land-owner used to realise from the tenant 
about six annas per acre under cultivation equal to 
about eight annas per acre harvested. He now realises 
(besides the occupier’s rate, which is paid by the tenant) 
one-fourth of the gro3.s produce or about Rs 4 pet acre, so 
that his profits have very greatlv increased. In the upper 
part of the Sirhind and Biri Doab Canals also the rents 
paid by tenants to landlords on canal-irrigated lands have 
increased much more than in proportion to the payments 
made by them to Government. I am strongly in favour 
of securing to the State, which has by the expenditure 
of its capital constructed these canals, a larga share of 
these enormous profits made by landlord.s owing to the 
introduction of canal irrigation, and I think no opportunity 
should be lost of doing so, whether by enhancing the 
occupier’s rates, enhancing the land revenue or imposing 
an owner’s rate. 

10. The cost of constructing water-courses from the 
oahal-distributaries to the fields and of preparing the land 
for irrigation is generally horne by the landlord- It is 
sm-'ill in compari-son with the profits of irrig-ation, and 
land-owners have 1 ttle difficulty in finding the money. In 
the rare cates in which the tenant incurs the expenditure, 
La would be entitled to compensation on ejeotmeat. 

11. Ou the Western Jumna Canal great injury was done 
to the soil and to the health of the people by excessive 
irrigation, and by the bad alignment of the etna! which 
intercepted the natural drainage and gave rise to watei- 
logging, the spread of salt effl tresoenoe and the prevalence 
of fever and spleen disease. But of rment years the canal 
has been re-,aligned, the drainages opened up, and excessive 
irrigation discouraged, with excellent results. The evils 
formerly complained of have been very much diminished 
and the condition of the soil and the health of the people 
greatly improved. The perennial canals more recently 
made have been carefully designed, and these evils are no¬ 
where serious. There are signs that incessant cultivation 
without the aid of manure is exhausting the fertility of 
the s.iil but not to any alarming extent, and the only 
feasible cure seems to be a m )re extensive me of maanre 
and the growing ofless exhausting crops, whioh the culti¬ 
vators will no doubt learn in. time. The introduction of 
canal irrigation into a formerly dry tract is generally 
followed by epidemics of fever, for which there seems no 
remedy except perhaps the gradual disoonragement of 
excessive irrigation where it is found to exist. The people 
get accustomed to it, and would rather have the fever and 
the irrigated crops, than escape fever and suffer from 
semi-starvation. 

I am of opinion that we should go on extending our 
system of canals of continuous flow by damming the rivers 
by means of successive weirs and spreading their waters far 
over the dr y country to the south-east; and that by gradually 
discouraging excessive irrigation in the upper part of the 
commanded area we shonl I extend the benefits of canal 
irrigation over as much available good land as possible 
See mj note ou Future nnd.iuduce the people_ to SUpp'e- 
Irrigatloa Policy ia the ment the canal irrigation by 
Punjab. sinking and working numerous 

wells. 

(7. —Canals of intermittent flow. 

12. The inundation canals of the Punjab, on whioh so 
large a proportion of the cultivation in the south-west of 
the Province depends, are drawn from the Punjab rivers in 
the summer season when their rise, due to the melting of 
the Himalayan snows and the rainfall on the lower hills, 
makes it possible to draw off a portion of their floods with¬ 
out the ail of a weir aorose the river. In an ordinary year 
they commence to flow about the middla of April, end cease 
to flow in the middle of September, but the dates of com¬ 
mencement and cessation depend on the melting of the 
snows and on the rainfall in the distant hills and vary in 
the one case between the 15tli March and the 15th May, 
and in the other between the Ist of August a id the 1st of 
October., The Canal head is dug at such a level that when 
the river rises, water will flow down the canal, which is so 
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constvacted that after some miles the water oommands the 
Country, sometimes on both sides, but more especially 
between it and the river, by means oE water-courses, taken 
offi from the canal, of ten by merely digging a hole in the 
bank without any masonry outlet. 

13. The greater part of the country irrigated by inundation 
canals has a very small rainfall, and but for the canals, 
would grow iiotMng at all except a few acres on scattered 
wells. The outturn does not depend very much on the local 
rainfall, although opportune showers do increase the yield 
apprepiably. The average value of the gross produce of 
land irrigated by these canals without the aid of wells may 
be estimated at Es. 13 per acre, the whole of which should 
be credited to the existence of the canal. 

14. If the canals commence to flow late, there is not 
time to sow cotton and indigo, which are the most valuable 
antamn crops grown to any great extent on these canals. 
If they cease to flow early, the autumn crops wither and 
there is no moisture on which to sow wheat and other winter 
crops. 

15. A large area is irrigated by these canals without the 
aid of wells and is generally put under cotton, indigo, 
millets, pulses and other autumn crops, but it is usual to 
employ the later supplies of canal water in moistening large 
areas of land on which to sow wheat, barley and other 
winter crows, and to mature them by irrigating th«m all 
through the winter by means of numerous wells. Were it 
not for the wells, these canals would, prod nop practically 
nothing but autumn crops, and their value would be 
lessened by half. It is essential, therefore, to encourage 
the const!'notion of wells in such a tract, and this is generally 
easy as the undergtoand water level in a tract within reach 
of an inundation canal is generally within 30 feet of the 
surface, and a masonry well can be made for Es. 300 ur 
less and can be worked by small and cheap bullocks. 

16. I have given under 13 an estimate of the average 
value of crops irrigated by canal alone. The average 
value of crops irrigated both by canal and well may be 
estimated at Es. 20 per acre (say 10 maunds of wheat at 
Es, 2 per maund) and practically the whole of this may be 
credited to the canal, as without the canal many of the 
wells would fall out of work. As already said, the outturn 
does not vary muish in a year of drought, and any falling- 
otf in the outturn would be countefbalanoed by a rise of 
price. 

17. In Mnltan and Muzaffargarh the canals are manag«4 
and practically owned by Government, and until lately 
the clearances annually r.squited were done by the irrigators 
themselves under an organised system of statute labonr, 
but at the recent re-settlement of the Multan district, this 
system has been abolished and now the irrigators pay to 
Government water-rates charged on the matured area of 
irrigated crops, and averaging about Es. 1-4 per acre. It 
is proposed to make a similar change in Mnzafiargarh, and 
there the water-rate will probably average about Ee. 1 per 
matured acre of irrigated crop. This will ordinarily be 
paid by the tenant. The landlord in these tracts al¬ 
most invariably takes a share of the produce by way of 
rent, averaging about one-third of the gross produce on 
land irrigated by the canal alone and about one-fourth on 
land irrigated by both canal and well. His net profits, 
after allowing for cost of maintenance, are about Es. 3 per 
acre on land irrigated by canal alone and Es. 4 on land 
irrigated by canal and well, and he pays in laud revenue to 
Government about Es, 1-4 on the average. The whole of 
this may be considered as due to the canal, as without the 
canal there would be prkcticall'y no crop at all in such a 
tract. 

On the Shahpur Inundation canals the clearance is done 
at the Oust of Government and a water-rate of Es. 2-8 per 
matured acre is taken. Besides paying this, the tenant 
pays the landlord one fourth of the gross produce as rent 
equal to about Es. 3 per acre and the landlord pays to 
Government six annas fixed land revenue per aore on the total 
cultivated area, and eight annas water-advantage revenue, on 
the matured area, the total charge being equal to about Ee. 1 
per acre of matured crops, so that including the water-rate 
Goverument realises about Es. 3-8 per aore of matured 
crop, on land which would produce it almost nothing, were 
it not for the canal. 

Private canal-owners take one-fourth of the gross produce 
as the price of the water, besides one-fourth as rent. This 
is equal to about Es. 3 per matured acre. They pay Gov¬ 
ernment 8 annas per matured acre as royalty, which leaves 
them a very handsome profit on their capital expenditure on 
the canal. 


18. In. Mnltan the water-courses from , the canals are 
often very long and require a very heavy expenditure in 
annual clearance. Whore the cost is great, it is defrayed 
by the landlord, where small, by the tenant, who pays a 
lower rate of rent in consideration of his labour on clear- 
anoe, A similar oustom prevails in Muzaffargarh, but 
thet'e the cost of clearance is not so great. The most crying 
need on these canals is a better system of diatvibntaries 
which would obviate all this aunual waste of labour. This 
can be given only by Government and should have been 
given by Government long ago. 

19. Ip some places over-irrigation has led to water-log¬ 
ging and the spread of salt efflorescence, but recent experi¬ 
ments in the direction of reducing irrigation in such tracts 
have greatly diminished the evil. For instance, the civil 
station of Shabpui was suffering seriously from water¬ 
logging which led to the collapse of several honses, but when 
irrigation bad been reduced the level of the underground 
water fell. Similarly round the town of Sinauwan in the 
Muzaffargarh district excessive rioe-irrigatiou had caused 
serious water-logging and spread of salt efflorescence, but 
now that less water is supplied to the neighbourhood, these 
evils have been greatly mitigated. In some places the cul¬ 
tivators take too much water for rice cultivation and an 
enhancement of the water-rate charged for rice has been 
found benefioial. I think that in most places it is quite 
possible to reduce water-logging and the spread of salt 
efflorescence by reducing the water-supply, and that this 
should generally be done where these signs of over-irriga¬ 
tion appear, even although it may mean temporary hardship 
to the irrigators. 

It is a common complaint that land which has been culti¬ 
vated for some time with the aid of canal irrigation deterio¬ 
rates in productive power and there is some truth in the 
assertion, but I believe it is greatly exaggerated and that 
after a certain limit has been reached the productive power 
of the soil remains fairly constant, especially where the 
canal water, as it often does, brings with it a quantity of 
fertilising silt (This is especially the case with the water of 
the Jhelum river which is famous for its fertile silt.) The 
only remedy for the deterioration is the more frequent use 
of mannro which is gradually becoming more common, es¬ 
pecially where wells are made to supplement canal irriga¬ 
tion, 

20. Many of the inundation canals of the Punjab belong 
to Government, and their maintenance and repairs are 
managed by the Irrigation Department, the annual cost 
being about one rupee per aore irrigated. In Multan and 
Muzaffargarh the annual clearances have hitherto been done 
by the irrigators under the control of the Inigation De¬ 
partment, but the system was wasteful and dilatory and 
led to many abuses, and is now in process of abolition, and 
on those canals also the clearances will in future be done by 
paid labour, a cash rate being charged for the water, On 
the Ferozepur system of canals, the clearances are done by 
the irrigators, and the system works fairly well under the 
supervision of L. Maya Das, but I think that in time it will 
have to make way for the more usual system of clearance 
by paid labour. On private canals generally the clearances 
are done at the cost of the canal-owner, who often gets the 
irrigators to work on them at a low wage. Probably the 
actual cost in cash to the canal-owner is not over eight annas 
per acre irrigated. But the clearances are often neglected 
or badly done, especially where the canal-owners are bad 
managers or quarrel among themselves. For this and other 
reasons legislation giving Government better powers of 
control over private canals is urgently required. A Bill 
for the purpose has been under consideration for more than 
ten years, and there now seems some hope that it will 
shorcly be passed into law. 

21. The Perozepnr canals were nominally constructed by 
the Irrigators, but their labonr was organised by Colonel 
Grey, the Deputy Commissioner, and bis successors. A 
number of the canals in Shabpur were made by private 
persons, and several of them are well managed, the owners 
realizing without trouble one-fourth of the gross produce 
from the irrigators as the price of the water. Others are 
badly managed, the supply of water is very irregular and 
disputes frequent, and it would be to the advantage of all 
oonoerned if Government could take over the management 
of such canals, but it cannot do so until the Act above 
alluded to is passed. It has, however, acquired some of the 
smaller private canals by purchase, and amalgamated them 
with its own canal system. 

22. I am not in favour of encouraging private persons to 
oonstroot further canals. Experience shows that their 
management is rarely satisfactory and that it is much 
better in the .interests of the land-owners that Government 
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Aotild make the canals and have complete control over 
them. I should encourage the construction of a private 
canal only where 1 despaired of getting Government to 
construct it within a reasonable time, and then only on 
condition that Government should have full power to step 
in and assume the management whenever it thought 
proper. 

D. — Tanks. 

I have no recent experience as regards irrigation from 
tanks. I do not think it can be practised on a large scale 
ahywhere in the Punjab, except perhaps in the Gurgaon 
district. 

M ,— Wells. 

I have made some remarks about wells under head A. 

34. In the Shahpnr district the depth to water varies 
from a few feet near the river to 60 feet or more in the 
centre of the upland tract. The average depth may be 
taken as 25 feet, the average cost of oouBtruotion Us. 300, 
the average duration 60 years, the average area attached 
to the well 31 acres, and the average area actually irrigated 
and producing a crop in the year 25 acres. For the_ whole 
South-West Punjab, where wells are assisted by irrigation 
from canals, the average depth to water may he taken as 
20 feet and the average area of crop harvested as 20 acres 
per annum. The water in all this part of the Punjab Is 
raised by means of the Persian wheel and generally depends 
oil percolation, and is rarely liable to fail seriously or he* 
come too saline, though in a year of prolonged drought the 
supply is not so plentitul as in an ordinary year. 

35. In these comparatively rainless tracts a well makes it 
possible to mature a very much larger area of crop than 
could be watered by means of canals alone, especially in 
the rabi, when it is common for a large area of wheat to 
be sown with the aid of the moisture left by the last floods 
of the hot season, and matured by means of irrigation from 
the well, which is worked all through the winter. A 
certain limited area in the immediate neighbourhood of 
the well is manured and produces two crops in the year or 
a more valuable crop, such as cotton lor sugarcane, but a 
considerable area has to be sown with turnips or other 
fodder crops for the support of the well bnllooks through 
the winter. 

36. In such a tract on an average of a term of years, a 
well matures 20 acres of crop worth about Es. 400 where, 
if there had been no well, but only canal irrigation, the 
crop matured would have been only 12 acres worth about 
Bs. 160 and where, if there were neither well nor canal, 
there would have been no crop at all. On the average 
every well at work in the south-west of the Province 
(there are over 70,000 of them) adds crops worth Es. 250 
per annum to the produce of the country. 

37. In those tracts rent is usually paid in the form of 
share of the produce, the most common rate of rent on 
land irrigated by wells beiug one-fourth of the gross 
produce, while on lands not so irrigated the usual rate is 
one-third, the produce on irrigated land being so much 
greater that the smaller fraction gives the landlord a 
larger amount of rent. The average value of the rent on 
land irrigated by canals or river-floods only may be taken 
at Es, 3 per acre and on laud irrigated, also by wells at 
Es. 4 per acre, after allowing for cost of maintenance. 

As already explained, a new well pays no enhanced land 
revenue to Government for twenty years. Thereafter it 
Multan Settlement Repoit, pays an increased assessment of 
paragraph 31. about Es. 20 per well. I have in 

a previous part of this note pointed out how profitable to 
Government is the construction of a well, and how Govern¬ 
ment might profitably grant a taleam loan of Es. 300, free 
of interest, for the construction of a well, which although 
it would pay no enhanced revenue for 20 years, would there¬ 
after pay Government Es. 20 enhanced revenue equivalent 
to more than 6 per cent, on the capital expenditure, which 
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by that time would itself have been repaid, and equivalent, 
as Colonel Gray showed in his note, to 20 per cent, on the 
capitalised los-s of interest. It is for this reason among 
others that I recommend that ten lakhs of rupees a year 
should be placed at the disposal of the Punjab Government 
for loans for the oonstvuotion of wells, even if those loans 
have to he made free of interest. 

38. It is frequently the case that a cultivator has doubts 
as to the proper place to sink a well owing to ignorance 
of the quality of the water and the nature of the strata, 
and it is not uncommon for money and labour to be wasted 
in digging for a well or even in actually constructing it in a 
place where it is afterwards found impossible to work it 
to advantage. I am of opinion that Government should 
appoint one or more experts to go round with boring tools 
from district to district and bore for water wherever it is 
proposed to sink a well, free of cost to the land-owner. 
This assistance would be welcomed by the people, and 
would save the waste of much money and labour. In 
soma places there is a substratum of hard clay which the 
ordinary well-sinker cannot penetrate, and the expert should 
have strong boring implements to enable him to penetrate 
such a stratum. The advantages to Government of an 
extension of well irrigation are so great that I think the 
cost of such boring operations should be met from Imperial 
or Provincial Funds. 

89. I am not in favour of any extensive construction by 
Government of wells in land which is privately owned, as 
I think the wells wonld ordinarily be more cheaply made 
and worked by the owners of the land themselves with 
the aid of tahavi. The plan might, however, be tried 
where the people will not take tahavi and are willing to 
let Government sink wells in their land, on condition of 
their paying the enhanced land revenue at once. If 
Government at the cost of Rs. 300 can sink a well on 
which it will realise immediately an enhanced revenue of 
Es. 20 per annum, the transaction would be financially 
profitable, besides its indirect advantages. And tbero is 
no harm in trying the plan, where the people agree. 

40. Temporary wells are not used to any great extent 
except close to the beds of rivers and in the Umbaila, Gut- 
gaon, and Kohtak districts in low-lying valleys where the 
water is near the snrfaoa. In such tracts tliey are. so far 
as they go, a^valuable protection against drought. In 
recent years of scanty rainfall their construction has been 
encouraged with great success by the grant of small sums 
from Rs, 10 to Es. 60 per wall free of interest, and wher¬ 
ever their construction is possible, such advaaces should be 
freely given and indeed in time of famine pressed on the 
people that as large a food-supply as possible may he raised. 

In conclusion I venture again to urge— 

I. That ten lakhs of rupees a year should he placed 

at the disposal of the Punjab Government for 
the encouragement of the construction of 
wells by means of^— 

[а) grant of loans on present terms; 

(б) grant of loans on low interest or free of interest; 

(c) construction of wells at Government expense in 

privately-owned lands ; 

(cf) employment of a special agency to distribute loans 
and to bore for water. 

II. That in addition to the sums required for the 

maintenance of existing inundation canals, a 
sum of ten lakhs of rupees a year be placed at 
the disposal of the Punjab Government— 

(а) to enable it to complete the survey of the river- 

valleys ; 

(б) to he expended on the construction, extension, and 
improvement of inundation canals. 


t36) Colonels, Z. Jacpb, late of the Punjab Irrigation Department. Paper on Irrigation and Famine Prevention 

in the Punjab, 


Peepatoey Ebmaeks. —It should be fully understood 
that the few allusions which are made in this paper to 
the defects of the past are merely for the purpose of 
obtaining the needed moral for the future, amd certainly 
not for the purpose of finding fault. 

Irrigation is a new and difficult science, and the 
wonder is, not that mistakes have been made, but that 
they hawe not been far more numerous and more serious. 
Tmt the record of the Punjab. Irrigation Department is 
Punjab 


a splendid one is now jully acknowledged on all hands, 
and the sole object of this paper is to seek to benefit that 
Department, and to serve the Government under which 
and the people amongst whom, the writer spent the best 
years of his life, 

1. A retrospect —Twenty years ago the Punjab Irriga¬ 
tion Department was thoroughly discredited. 

The Western Jumna Canal irrigation was falling lower 
and lower. Much of the country irrigated was becoming 
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banen, and injurious to the health of the people, owing to 
its being water-logged. 

The Bari Doab Canal, with many radioal defects, showed 
little or no promise of what it would become. 

The Sirhind Canal was nearly ready for opening, but it 
had been very costly. Its accumulated interest was very 
great in amount, and there seemed no hope of its ever being 
a paying concern. 

The Swat Eiver Canal oonstruotion, greatly hampered by 
the Afghan campaigns, was dragging on with little pro¬ 
spect of a good return. 

No large projects were being drawn out, for it had 
become a foregone conclusion that either they would not 
pay at all, or else only after so long a period that it was 
not worth while to go to so great an expense. Therefore it 
was that all that was contemplated were three tiny little 
projects, viz., the Sidhnai, the Lower Sohag and Para, and 
the Ramnagar project (as the germ of the present Chenab 
Canal was then called). 

2. The Present Tirtte.—TSow all this is changed. The 
Department is thoroughly accredited, and in a most pro¬ 
sperous condition. 

The Western Jumna Canal has been vastly extended, its 
worst defects remedied, an immense boon to dry, thirsty 
tracts, its irrigated area nearly double what it used to be in 
its early days. 

The Bari Doab Canal has also much extended, its irri¬ 
gated area more than doubled, its defects removed, and the 
canal highly prosperous. 

The Sirhind Canal, of immense value to the large tract it 
commands, is paying off its arrears of interest, and giving 
a good return. 

The Swat Eiver Canal is highly prosperous, its interest 
paid off, and excellent returns are received from it. 

The Chenab Canal is barely finished, yet the desert it 
traverses is already blooming as a garden, and the project 
a marvellous investment. 

The Jhelum Canal is just opened, and irrigation is open¬ 
ing out with great rapidity. 

The Sidhnai, the Lower Sohag and Para, as well as the 
inundation canals, are all doing well. 

Thus, all is changed. 

8 . The question arises, what about the 

future f 

Has the progress in the past nearly exhausted the cap¬ 
abilities of the situation, or are there still possibilities of 
progress as great as that which has already been accom¬ 
plished ? Have all the problems which presented them¬ 
selves been already solved, or nearly so, or are there more 
difficult problems awaiting solution P 

To these questions it is believed the answer is, that un¬ 
doubtedly there are still vast possibilities of progress, and 
great problems to be solved, even more difficult than those 
already solved, but full of promise. Also that it is possible 
to make— 

(1) the Punjab more than ever the granary of North 
India on the one hand, and 

(2) thoroughly famine-proof on the other. 

4. Scope of this paper .—The object of this paper is to 
give the writer’s opinion as to the chief essentials of the 
problems to be solved, and the way in which the required 
objects can best be worked out. 

6 . A first essential .—The first essential is a profound 
belief in the possibilities of irrigation and great boldness in 
attacking the problems. It is due to the lack of this belief, 
and to the caution which has so often characterised the 
dealing with the questions that have arisen, that the suc¬ 
cesses attained have not been even greater than they are. 

6 . An illmfration .—Let us look at one instance. The 
Chenab Canal is a marvellous project and a tremendous suc¬ 
cess ; nevertheless, it is boldly maintained that it has a great 
defect, which is due to too great caution, and this is that 
the canal head was not placed higher up the river. Can this 
be proved P We will see. 

The extension project of the Chenab Canal was under 
preparation 11 years ago. The weir was in progress, and 
the position of the bead was therefore fixed ; all that could 
then be done was to irrigate all the land that could be 
commanded from that head. The project was accordingly 
prepared to embrace all land commanded, of which the 
spring level was at least 40 feet below the surface. Yet 
even this was oonsidored too hold a project, and a portion of 
the commanded area was out offi before it was sanctioned. 


What, however, has been the actual result P Why, not 
only has the area out out been taken back into the sqhem'er 
hut also the further limits first proposed have been over¬ 
passed, and every bit of land under command, even as far as 
the 20 feet spring level limit, has been brought into the 
irrigated area. 

Why is this? Just because the progress of the science 
of irrigation which has been attained render it possible for 
a given volume of water to irrigate so much more than it 
used to do. 

Ten years ago 1,200,000 acres of annual irrigation from 
the water of the Chenab river was pronounced too high an 
estimate, and cut down to 1,100,000. To-day the Chief 
Engineer of the Punjab, speaking at the Society of Arts, 
says 2,600,000 can be done with this same water. 

Now, even when all that is possible has been done in the 
way of bringing all potentially commanded land under 
actual oommand, will it be sufficient ? Certainly not. Only 
a few moie extensions are possible, and the present Superin¬ 
tending Engineer longs intensely to have more land under 
command, for he sees so plainly that, do what he will, he 
cannot get anything like enough land to really bring out 
the potentialities of the available water-supply ; and if this 
is felt now with a canal not fully complete, and with much 
improvement pcssible, it is certain that it will be felt far 
more acutely year by year, and the mistake of not having 
put the head higher np when the canal was first constructed 
will be accentuated, for the 800,000 or 1,000,000 extra 
acres of good irrigable land, which would then have been 
commanded, are just what is wanted for the proper utiliz¬ 
ation of the available supply of water in the Chenab river. 
This would, of course, have made the project more costly, 
hut it certainly was the right thing to do. 

It may then be said for certain that, sooner or later, 
another weir will have to be built higher up, and a subsi¬ 
diary canal made to take up this tract. The expense 
involved in the weir and in crossing drainages will certainly 
not prevent this soheme bding carried out, but how far 
better, if the possibilities of irrigation could have been fore, 
seen and the head placed further up in the first instance. 

How important, then, to take large views of the subject, 
and always to hear in mind that whatever duties have been- 
obtained from the water in the past, it is perfectly certain, 
that far greater duties will be attained in the future. The 
waste, even in our best canals, is still euormoas, so much so 
that it is doubtful if one-third of the water entering the 
canals reaches the fields irrigated. The waste from evapora¬ 
tion is trifling; it is the waste from absorption which is so 
great, atfd this latter waste is capable of great reduction by 
improvements, nay, if it were worth while, it would be 
possible to almost eliminate it. It may come to this one 
day, though it is a far cry at present; nevertheless, absorp¬ 
tion can be greatly diminished, and improvements in other 
ways will yet greatly improve duties. This must ever he 
borne in mind, otherwise the schemes will never be bold 
enough, and much regret caused in the future. The lessons 
of the past will be in vain unless it is seen how greatly the 
present standpoint can be exceeded in the future. 

7. A second essential.—To attack the problems in the 
best way they must be taken up on a very broad scale. 
They should he worked out in a general way by those at 
the head of affairs, and then the details filled up. The 
proper way is to work from the general to the particular, 
and not the other way, though this principle has not been 
observed in the past. 

8 . Illustration of the above .—As an illustration it may 
be asked—• 

“ Is it not true that the extensions to the original projects 
of the Western Jumna, the Sirhind, the Bari Doab, and 
the Chenab Canals, whereby these canals have attained to 
the measure of completeness which they possess, have in 
almost every ease been brought about by the importunities 
of the local officers (Superintending Engineers as a rule), and 
not by the orders of Government ? " “ Is it not true that 
these extension schemes were in many oases delayed for 
months and years, because it was said there was no water for 
them, and that the vested rights of the old irrigators would 
not be maintained ? ” “ Is it not also true that in every 

single case the extensions, when carried ont, have more 
than justified their existence, have injured none, have 
benefited many P ” Let the Government now take the 
initiative and, recognising the great possibilities in this 
work, encourage its officers in the work of extension, realis¬ 
ing that year by year canals, if properly worked, can irri¬ 
gate more than they did before, and that extensions, intern¬ 
ally or externally, are the very breath of the nostrils of tho 
canals, and without them a low stagnant condition will he 
reached, and very likely retrogression set in. Eather let 
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every l)lt of irrigable land be searched out and arranged for. 
TiOt a bolder policy now take the place of the former caution, 
for experience has shown tnat this can be safely done. 

9. Some Mnimncegt —Two hindrances have been already 
alluded to, via., the fear of there not being enough water, 
and the fear of infringing on the rights of the old 
irrigators, and it has been shown that these fears have in 
no single case that actually occurred been justified in prac¬ 
tice. they are, in truth, far too great a bugbear owing to 
an imperfect sense of the potentialities of irrigation. 

Some other hindrances wbioh exist as to extension on a 
large scale may now be mentioned, as the ground will be 
thus cleared. 

U) There is the fear that the inundation canals will 
safer if too much water is abstracted from the rivers. 

As a matter of fact, all that om be abstracted by the 
permanent canals will affect the inundation canals only to 
a slight extent. It should, however, be clearly understood 
that ipnndation canals can never be allowed to interfere 
with the development of the country by permanent canals. 
The inundation canal is an excellent device in an early stage 
of civilimtion, as it enables good results to be attained 
very quickly and at slight cost, 

As, however, civilization progresses, it is found that 
inundation canals are crude appliances, that they can only 
take a little water when the rivers are high, while the rest 
must pass on j while there is little power of regulating the 
supply, and, moreover, the canals often dry up prematurely. 

Hence in a further stage of progress they must become 
more like the permanent canals and served with weirs * 
built across the rivers at intervals, ode head serving many 
of these canals. The supplies will thus be properly under 
command, and the fear of too early drying up will 
obviated. 

(The only thing that will have to be carefully guarded 
against is that the facility of obtaining supplies from the 
rivers does not lead to over-irrigation and water-logging.) 

Thera need be no fear as to the construction of weirs 
across the Punjab rivers ; even the mighty Indus itself will 
eventually have to submit to being bound, it being clearly 
understood that it is only a question of time for the remo¬ 
delling of the whole system of inundation canals. 

(2) There, is a complaint in some cases that the abstrac¬ 
tion of too much water from the rivers will injure the 
navigation. 

This objection corned mostly from Sind. But here again 
it should be understood that it caunot be listened to. The 
waste of water that would be necessitated by keeping up 
navigation is out of all proportion to its value. It would 
be like keeping an elephant to draw a go-cart. Navigation 
on the rivers in the Punjab or Sind is doomed, and it is 
useless to try and save it. Navigable canals do not answer 
in North India, and traffic will have to be by railway. At 
the same time wood (and perhaps boats) will be able to 
come down the Indus most likely for a long time while the 
river is high. 

10. Province to he looked, on as a whole. —Another 
most important principle which needs to be received is 
that the Province is to be looked at as a whole. Hitherto 
this has not been done, but each scheme has been looked 
at independently as complete in itself, and it had to stand 
or fall on its own merits, apart from its relation to the 
improvement of the Province as a whole. 

This has hampered progress much, especially as regards 
works not charged to “ 49—Works not chargeable to 
revenue,” to get money for which has been an exceedingly 
difficult task. 

The Province can never be properly developed on these 
lines, and it is most essential that it should be looked at as 
a whole, and the vested rights of the people, as a whole, be 
taken into consideration. Thus the abundance of one part 
will be used to remedy the deficiency of another, the state 
of those who have but a precarious subsistence be more 
regarded, and the amelioration thereof not allowed to be 
prevented by the vested rights of the few who are well off. 

This will be further enlarged upon later when dealing 
with the Western Jumna Caual. The principle is merely 
annunciated now. 

From what was lately said by Mr. Preston on tbe occasion 
referred to before, it is understood that the qaestioii of 
giving a more liberal treatment to minor works is befora 


the Government. It is hoped that this matter will be dealt 
with in a very broad spirit indeed. 

11. General method of dealing with the problem as a 
whole. —The ground being thus cleared, it is possible to 
take a general view of the principles to be accepted in 
dealing with the development of the irrigation of the Pro¬ 
vince (and beyond it) as a whole. It is maintained that 
these principles are as follows 

(1) Use, if possible, all the available water and do not 

let any be wasted. 

(2) Spare no effort to irrigate every bit of land which 

needs irrigation. 

Water is to North-West India what its iron and coal 
are to England, or what gold is to the Transvaal, but the 
greater part of the water still runs away unused to the sea, 
and, on the other hand, much land lies barren and waste, or 
exposed to famine, which could be watered. However 
difficult the problems may seem, they should be boldly 
attacked until it can be said that practically all the 
lands that need water have been provided for, and not till 
then should water be allowed to run unheeded to the sed. 

« Nor is there anything in these problems which would be so 
excessively costly that a prosperous and wealthy department 
like the In igution cannot afford to carry them out, and the 
ultimate result will be the far greater prosperity of the 
Province (or Provinces) as a whole, than if a more cautious 
policy be followed. 

12. The application of these principles. —Let us now 
see how these principles would be applied. 

Generally speaking, in north and west there is a 
plethora of water and (at all events in the Punjab) 
too little land, while in the south and east there is too 
little water for the land. Wo will examine this in detail 
in connection with each main river, for once we get to any 
distance from the Himalayas and beyond tbe fertile belt 
with good rainfall, high spring level, and many irrigation 
wells, there is but little water available except in the 
rivers, though there are exceptional eases which must be 
dealt with specially, such as the districts of Gurgaon and 
Gujrat, and other parts. Also it is not proposed in this 
paper to say anything about the extension of well irrigation, 
though it must always be borne in mind that it is a most 
excellent thing for suitable parts of the country, and It 
should be encouraged in every way. 

18. The Beginning from the north-west corner, 

the first river is the Indus, with a volume greater than 
that of all the rest of the Punjab rivers put together. 

The Sind Sagar Doab, even if it should all prove on 
examination to be irrigable, will take but a minor portion 
of this volume, and in order to prevent the present great 
waste of water, it is necessary that every bit of land in 
Sind which can be irrigated should be provided for by 
canals from this vast volume. What the area of the un¬ 
irrigated land capable of irrigation in Sind is, is not 
known to the writer, but, however great it is, in all pro¬ 
bability there is far more than enough in the Indus, after 
the Punjab has had all it wants, to water it completely, 
and the water should therefore be taken to the furthest 
possible limits, bringing much waste land under cultivation. 

A very low estimate indeed of what oould be done with 
the surplus water not required in the Punjab and over and 
above the present irrigation in Sind would be eight million 
aoresannually, possibly vastly more, but is there the land 
available P It is feared not. 

It is understood that schemes for very large canals with 
at least one weir across the Indus were at one time pro¬ 
posed in Sind, but that they were rejected on the double 
ground of interference both with the inundation canals and 
with navigation,t 

Now, if there is anything in what has been said in this 
paper, such reasons are quite invalid, end the schemes 
should be reconsidered, and if they do not include all the 
irrigable laud which can be commanded, they should be 
recast to include it all. It is praotically certain that there 
is more than enough water for all irrigable land in Sind. 

14, The Jhelwm, the Chenah, and the BavL— It will be 
best to consider the next three rivers together. There are 
now three canals from these three rivers, but in the three 
cases there is a marked disproportion between the available 
water supplies and the areas commanded. 

The Jhelum Canal does not command half the land 
which the water oould irrigate. The head of, the canal 
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apparently could not have been pnt higher up because of 
hills on the left baak, which reach right to the head of this 
canal; therefore, though some land is excluded from 
irrigation which needs irrigation, this was seemingly 
unavoidable. May be, however, some way of irrigating 
this land will be one day found when science has further 
developed. It is a nice problem left to the future. 

The whole of the Gujrat district, however, should b® 
caref ally gone into on the same lines as those proposed fo"^ 
Gurgaon (see paragraph 24). ThisGujrat district sometimes 
suffers from famine, and needs remedial measures. 

Now the surplus Jhelum river water is of comparatively 
little use to Sind, because, even without it, all land in Sind 
can be irrigated. If, therefore, it cannot be utilized in the 
Punjab, it will be wasted perpetually. 

The Chenab Canal, as already explained, lacks commanded 
area, and even if a subsidiary canal is made to take up the 
area left uuirrigated, because not ooutmauded from the 
present head, still the Chenab river will have water enough 
for it without damaging the present canal colonists in the 
least. They will still be able to do much more irrigation 
than they rtere ever guaranteed, and the water will be used 
more carefully and there will be less fear of exhausting the 
soil. * 

When, however, we come to the area between the Eavi 
and the Sutlej, we have a tract considerably greater than 
can be irrigated (as things are at present) by the B. D. 
Canal. 

At present this oanal only irrigates to the Lahore district 
border without entering the Montgomery district, and 
there are tracts in .the Lahore district (if not also in the 
Amritsar district) to which extensions are needed. 

Outside the present scope of this oanal the following 
areas of irrigable land exist:— 

Acres. 

High land ..... 830,000 

Eavi low land .... 490,000 

Beas (or Sutlej) low land . . . 260,000 

Or about one and a half million acres. 

Ho doubt this land should be irrigated, but how P 

16. The Lower B, B. Canal Scheme. —A scheme has 
been prepared for the irrigation of this plot from the 
combined Sutlej and Beas rivers, taking off near Ferozopore. 
This project has been submitted by the Punjab Govern¬ 
ment to the Governoient of India, and though not yet 
approved by the latter, it seems likely to be approved .after 
some modification. 

It is, however, pointed out that there is sarplus water in 
the north-west of the province, more than enough for all 
possible requirements in the Punjab and Sind combined, 
some of which must, therefore, be wasted perpetually ; also 
that the eastern and south parts of the province are very 
dry and destitute of water. It i.s, therefore, strongly urged 
that to water the plot in question from the Sutlej is a 
great mistake, which will be greatly rued in the future if 
carried out, for it is a retrograde step* 

It is admitted that it is an easier scheme to irrigate 
this land from the Sutlej, and also that there are difficulties 
in the alternative scheme. Nevertheless, the ultimate 
benefits to the country as a whole by the alternative scheme 
are so much greater than by the scheme as prepared, while 
the difficulties are far from insuperable, so the Sutlej 
should certainly not be drawn upon for this project. Let 
us look at the matter a little more closely. 

16. Alternative scheme. —The alternative scheme is as 
follows :—Make a channel from the Chenab river to the 
Bavi, and take out a canal from the Eavi to irrigate the 
lower Doab. Then, to make up the deficiency in the 
Chenab supply, make a channel from the Jhelum to the 
Chenab, and take out a channel from the Chenab to supply 
the lower part of the Chenab Canal. Aqueducts over these 
big rivers are out of the question on account of the expense 
and the great height to which they would have to be raised 
to clear the floods, etc.,; but the above method of dropping 
the water into the river and taking it out again presents no 
such difficulty. 

17. The objections. —The main objections are two in 
iTuniber—■ 

(1) the great cost of crossing the drainages, and 

(2) the great height above the country of the Bari 

Doab, as compared with the bed of the Eavi. 


• The wi'iter is informed that the Hon’ble Mr. Wilson, Settlement Com¬ 
missioner, Puuja urged this same thing before the Famine Commis¬ 
si m 


It is submitted that these objections are not of great 
weight, if only the best method of designing the project be 
adopted. 

First, as regards a canal from the Eavi for the Bari 
Doab, Mr, Preston, speaking at the Society of Arte, spoke 
of the difference of level between the Eavi bed and the 
plateau as probably 40 feet.f The writer is doubtful if it 
can be anything like as much, but granted for the sate of 
argument that it is so, still it will not invalidate the 
scheme. 

In the first place, there is not the least need to begin to 
irrigate by the new scheme at the Lahore-Montgomery 
border. The present B. D, Canal, of course, ceases to irri¬ 
gate there at present, and it is granted that there must be 
no hiatus in the irrigation ; but there is no difficulty in 
extending the Bari Doab Canal irrigation further down. 
The high land is here veiy narrow (it is wider lower down), 
and it would be no great matter to carry the Bari Doab 
Canal irrigation to the town of Montgomery itself, if need 
be. It would mean less than 100,000 more acres of annual 
irrigation. 

Now the average irrigated area on this oanal from 
1886-87 to 1890-91 was 491,000 acres, and from 1896-97 to 
1903-01 it was 746,009, or an increase of over 250,000 
acres. 

There will be no diffioulty, therefore, in improving 
(enlarging the oanal if need he) and extending to the 
extent stated, even if, in addition, an extra area is taken 
up in the Lahore district. Put the local officers on their 
mettle, and it is guaranteed that this will soon be done 
without any injustice to the present irrigators, ’ 

Now the lower down the Doab the new canal has to begin 
irrigating the less the diffioulty will be. 

Suppose the new canal head in the Eavi were somewhere 
near the tail of the Yahu Escape, then such is the slope of 
the country towards Multan that the oanal would doubtless 
be able to irrigate by the time it reached the town of Mont¬ 
gomery, which is all that is necessary, and this part of the 
scheme would not be costly. 

18. The Chenab to Bavi Channel. —Now as to the chan¬ 
nel from the Chenab to the Ravi, all that will be necessary 
will be to pass the 8,000 cnsecs J or thereabouts down the 
main line of the Chenab Canal, then along the Gugaira 
Branch till it reaches a point opposite the point on the Eavi 
where tliat river must be reached, and then make for that 
point by the shortest route which the circumstances will 
allow. 

As to the main line of the Chenab, nothing whatever is 
required as 3,000 cusecs will be added on, and 3,000 will be 
also cut off by the new channels which bring in the Jhelum 
water. 

The Gugaira Branch will have to be enlarged to carry the 
extra 3,000 onsees (less the volume required for the irriga¬ 
tion at the tail which will be supplied by the new obannel 
i.e., if the new channel did not stop short of the Gut'aira 
Branch). The absolutely new channel from, say, Buchiana 
on the Gugaira Branch to the Ravi, will only be 20 miles 
or so long. 

In crossing this low land doubtless some drainages will 
have to be negotiated, but by going low down the Eavi like 
this the chief difficulty will be obviated. To enter the 
Bavi opposite Lahore would be very costly ; to enter it 
near Saidwala would be to escape all difficulties of drain¬ 
age ; to enter it at the point suggested would not be coitly. 
The greater part, if not the whole, of the drainage met 
with would be diverted into the Eavi by a large catch- 
water drain and an embankment behind it to protect the. 
new ohannel. The small amount of drainage which could 
not be so dealt with could be made to cross the channel bv 
level-crossings where the levels suited, and by syphons 
where they did not. This could easily be determined by 
running a trial line in the direction suggested. 

19. The Jhelum to Chenab channel and continuation. _ 

This ohannel to carry, say, 8,000 cusecs, wculd either be the 
Jhelum Canal main line and Southern Branch enlarged, or 
else a separate channel close alongside these channels till it 
reaches the first great bend on the Southern Branch whence 
to the Chenab is a short distance of 15 miles or so. There 
woiild he very little drainage to be encountered. The big 
drainages would all have joined the Chenab up stream of 
this. 

At the junction of this ohannel with the Chenab anoiber 
weir would have to be built and a channel be made from 
that place to take up the irrigation of the J hang, the Eakb 

t nntortanatoly the map at hand, which waa furnished by the Pnniah 
Irrigation Department, lacks levels which would settle this point, 

t Cuaec is a contraction in common use in India for one cubic foot per 
second. ' 
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siblj of the Gugaira) Branobes below the points at 
which it out the existing channels. This would, of coarse, 
cross the drainage of the country, but would not meet any¬ 
thing very formidable. 

20. Compa/rison of cost, —It is not easy to make any 
comparison of coat between the scheme now before Gov¬ 
ernment (say, Scheme No. 1), and that herein proposed 
(say, Scheme No. 2), but the following remarks may be 
considered. 

As to the cost of Scheme No. 1, not only should the 
amount of the proposed project, i.e., Rs. 3,32,00,000 be in¬ 
cluded, but also the capitalized value of the Sutlej river 
water. The reason for this is that in Scheme No. 1 this 
water is used up for the lower Bari Doab, whereas in Scheme 
No. 2 other water which, as has bean before shewn, must 
otherwise be utterly wasted in perpetuity, is to be used for 
this purpose, and the Sutlej water set free to Water land 
which is now desert and will remain desert on the lines of 
Scheme No. 1, but can be made most fertile by means of 
Scheme No. 2—a tract now worth almost U ithing, but with 
a canal to water even one million acres would bj Worth at 
least Rs. 10,00,03,000; and the canal could irrigate im¬ 
mensely more than this. 

21. Bough estimate easily made.—It is, therefore, 
strongly urged that a rongh estimate of cost o£ Scheme 
No. 2”be prepared. This can easily bo done without send¬ 
ing any European officer into the field by making each of 
the Superintending Engineers of the Jhelnm, Cbenab and 
B. D. Circles dotlie part in his circle (mainly from existing 
surveys and the cost of somewhat similar works in the 
circles). The very few trial lines which are needed for this 
estimate can be run by native surveyors in a month, and 
the rough estimate would be ready in three. If further 
surveys later on revealed possible improvements in the trial 
lines, then this would all be to the advantage of Scheme 
No. 2. 

The difficrent parts of the estimate would be as fellows :— 
jHBLtJM ClEOlE. 

(1) A channel from the Jhelnm to the Cbenab to carry 
3,000ouseus on the lines stated above. 

Chenab Ciecle. 

(2) A weir across the Cbenab river at junction of above 
channel with the Chenab. 

(3) A channel therefrom to take up the lower irrigation 
of the Jhang and Rakh Branches, and, if necessary, that of 
the Gugaira Branch also. 

(4) An enlargement of the Gugaira Branch to carry 
3,000 cuseos inoie, as far, say, as Buohiaua, and a channel 
from there to the Ravi, 

B. D. Ciecle. 

(6) Extension of B. D. Canal irrigation to Montgomery 
Town, including any necessary enlargement of channels. 

(6) A canal from the Ravi where the Chenab channel 
comes in to take up the irrigation of the high land of the 
Bari Poab below the town of Montgomery and also the 
Ravi low 1 tnd which is commanded. 

All the new estimating required will be for the Ravi 
weir and the new channel from the Ravi til! it meets the 
proposed alignment near Montgomery. 

The estimate thus obtained will give a fair idea of the 
cost, and even if it cost 600 lakhs, it would he far better to 
spend this amount than to waste the beautiful water of the 
Sutlej on a tract which can get water elsewhere, instead of 
using it to enrich desert lands desolate for lack of water. 
As a matter of fact. Scheme No. 2 will not cost anything 
like this; it is far more likely that 400 to 450 lakhs will 
suffice for it. But let these two schemes be regarded not 
as mere isolated independent projects, but as part of a great 
w’hole for the improvement of the Province. It is believed, 
then, that No. 2 will undoubtedly be preferred. 

22. Another difficulty.—li, however. Scheme No. 2 should 
be approved, what would be done with the water of the 
Sutlej thus saved P 

This leads us to another difficulty. There is, undoubtedly, 
land available on the left bank of the Sutlej, but only a 
very small proportion of it is in British territory. Some of 
it would he in the Bikanir State, but the mass would he in 
the Bahawulpiir State. 

This is a drawback, hut on the principle of developing the 
whole country it should be accepted that these lands sliould 


obtain the water. Nevertheless, it is most important that 
certain conditions should be laid down and adhered to in 
the matter, as the ground upon which alone the British 
Government will consent to torego the use of the water of 
the Sutlej on the right bank thereof, and put itself to great 
extra expense in so doing. 

Canals partly worked by the Native States present intoler¬ 
able difficulties, only to be realised by those who, like the 
writer, have experienced them. 

Therefore the following conditions should be insisted 
on :— 

(1) The canal to be Briti-sh, and ooastrnoted with 

British capital only, and worked and maintained 
by the British, just as the Abokar and Bhattiuda 
Branches of the Sirhiiid Canal are worked. 

(2) The British Government to fix the rates to be 

charged as it thinks fit. 

(These fates will be doubtless higher than on the Sirliind 
Canal, seeing the immense value of the water in 
such a rainless tract, and the great cost involved 
by this scheme, and the other schemes necessi¬ 
tated by this one.) 

(3) Proper arrangements to be made on a plan worked 

out by the British Government for supplying the 
necessary population fur the cultivation of the 
land which will be irrigated, but which is now 
nearly uninhabited. 

The Native States will gladly consent to these terms if 
they understand that only thus can they get the water, 
and no matter what is done, or however high the rates fixed 
may he, the gain to the States, especially to Bahawulpuv, 
will he stupendous, just as the gaiu has been to Faridkot 
throngh the Sirhiad Canal. 

Of course the weir across the Sutlej would make a provi¬ 
sion for the supply of the inundation canals on the right 
bank, which are supplied at present from that river. The 
objection to the use of the Sutlej water to the high land on 
right hank would not apply to this low land, for these 
canals will only require water when there is extra water in 
the river. 

As to the proposed canal on the left bank, it should be 
designed to command five million acres, for it will be able 
to irrigate nearly two million acres, and there should be 
room for expansion as the duties of the water are improved. 
It may, however, possibly be better to make two or more 
smallBr canals instead of one huge one. Almost all the 
land embraced by snob schemes is now practically desert 
land. 

2.3. The Sirhind Canal .—As regards the Sirhind Canal, 
it gives the fullest protection to its commanded area, viz., 
to the Ludihcina and Perozepore districts, and the main 
portions of the Patiala, Jhind, Nabha, and Faridkot 
States. 

Unfortunately the canal partly belongs to the Native 
States, and this causes complications, otherwise it would be 
proposed to extend the irrigation from the Kotla and 
Ghaggars Branches into the Sirsa Tehsil of the Hissar 
District, but apparently the treaties with the Slates prevent 
this being done, which is a pity. 

24. The country between the 6-haggar and Jumna .— 
The Sirhind Canal irrigates up to the edge of the Ghaggar 
river, and we will now consider the ease of the country 
between the Ghaggar and the Jumna. It is this tract 
which contains almost the whole of Punjab, which is sub¬ 
ject to famines, and the amelioration of its condition is 
perhaps the most urgent question of all. 

The Western Jumna Canal irrigates much of this tract 
end is invaluable. But even with this canal there is a 
great deal that is sadly needed for the improvement' of 
this part of the country, and many difficult problems have 
to be solved. 

The tract in question embraces the six districts of 
Ambala, Karnal, Delhi, Gurgaon, Eohtak, and Hissar, and 
parts of Patiala, Jhind, and Nabha States. 

Its first desideratum is that it ehonld he secured hgaingt 
famine; the second that its general oondltions should be 
improved. 

The Ambala district has the beet rainfall and many 
wells, and is already secured; therefore nothing need be 
said about it, except that what will be said with regard to 
the torrents in dealing with the Karnal district will apply 
in measure to Ambala, 
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The Dellji district is so well irrigated by the W. J. 
Canal, besides haring a better rainfall than the rest, that it, 
loo, may be looked at as secure, 

25. Ourqaon district. —The Gnrgaon district must be 
treated by itself. It cannot be dealt with from the outside. 

It has already a system of rough but fairly effective 
irrigation works belonging to the district. What is wanted 
is that this system should be much improved and extended, 
and money should be freely furnished for this purpose. It 
should not be expected that these works will furnish a large 
return for the expenditme. and the district has not capital 
enough for the purpose. 

Mr. Maogregor, the District Engineer, is fully capable of 
drawing up a thorough scheme for the protection and 
prosperity of the district, and with the help of a subsidy 
from Government, and money lent on easy terms, this 
district can be thoroughly secured, and made to flourish in 
a high degree. 

26. W. J. Canal.—Voc the rest we must look mainly to 
the Western. Jumna Canal. 

This canal has a curiously chequered history, and, while 
the oldest, it is far the most backward of all the Punjab 
canals. It has been patched and repatobed, a bit new here 
and a bit new there, but always tacked on to the old, and 
therefore never what it should he. This old canal of the 
Moguls had every defect a canal conld have, and though 
vastly improved, is very different to a properly constructed 
and designed canal. The Government system of accounts 
hits this canal very bard. The nominal capital account is 
abont 180 lakhs of rupees, though half the canal is still in 
its primitive condition. The cost of, say, patches No, 1, 
No, 2 and No. 3, is all charged to the canal capital, though 
Nos. 1 and 2 have loug been superseded ; and a brand new 
canal could have been made for the amount of the present 
capital. Any commercial businsss would have carried out 
the improvements by means of a sinking fund or redeem> 
able debentures, and left the capital small. Even now it 
would be far better for a large portion of the capital to be 
written off against surplus profits, which were so large in 
the old days, going back, say, about 60 years, and altering 
the accounts accordingly.* 

It may be said that it is only a question of accounts, and 
it does not matter. But it does matter, for the overloading 
of tha capital account has a bad effect on the improvement 
of the canal. 

27. Fecvliar cmAitions.—W^tA adds to the difiSculty 
of the problems connected with this canal is that tho 
seasons are so unequal at different periods. Thus, from 
1870-71 to 1894-60, a period of 25 years, there were only 
two very dry years, viz., 1877-78 and 1883-84, and very few 
even fairly dry ones. Most of the years were wet; that is, 
over the are a embraced by the old unextended canal. 

Since then there have been seven years of drought or 
famine, occurring one after the other. This greatly in- 
cresses the difficulty of dealing with the circumstances. 
In the first half of the last decade (1890-1900) the cry went 
np all over the canal—“ We do not want your water ; we 
only want drains.” In the letter half—“ Why these 
drains P We only want water.” 

Dnfortnnately the last extensions were only just being 
carried out when the drought began. Had they been 
finished a few years before the drought, the irrigation 
would automatically have shifted its centre from the wetter 
tracts traversed by the old canal, where year after year the 
demand for water was so slight, to the new and drier tracts 
of the extensions. If after that the drought had occurred, 
the relief at famine time would liave been far greater than 
it was (though the famine would have been very much 
worse but for these extensions). 

28. Sissar district. —The famine fell with far the 
greatest severity on the large Hissar district (as big as 
Yorkshire), where the distress was greater than in all the 
rest of the Punjab put together. 

This district has five tehsils, and there is some irriga¬ 
tion in all of theifa, but irrigation from the late extensions 
at the tail of the Sirsa Branch, from the Hansi Branch, 
and from the Bhiwani distributary, were not fully deve¬ 
loped, for the reason given above, for, owing to the great 
demand’ for water ou the one band and the frequent cut¬ 
ting of the hanks on the other (this was worst on the 

• It is 011 this some priDOlple that a Govemment bailding is supposed 
to get more aod more valuable tho older it gets, and the higher is 
the rent charged for it. A remarkable instance of this was the head¬ 
quarter hangalow of the Karnal division at Dadopur, just before the 
transfer of the divisional ofiioe to KarnaJ. This bungalow, when so 
old and rotten that it hardly held together and leaked like a sieve, was 
charged for at a higher rate than ever before. 


Bhiwani distributary), it was very difficult to get water 
to the tails. No doubt something is being done now in this 
direction, but directly the old order of seasons returns, it 
will be possible to work up these exteusious to a thorough 
state of efficiency and bring out their full value. Besides 
this, it is necessary that the vest of the land under com¬ 
mand in the Hissar district (leaving out that part which 
is altogether too sandy) should also be taken up for irri¬ 
gation. This area is not vast, but if it is irrigated and 
the former extensions fully developed, there can he no 
famine in Hissar and no great scarcity. The situation 
would be saved. 

The chief nnirrigated and irrigable tract is the one which 
would have to he reached through the Jhind territory from 
the Butana Branch, which must be enlarged. On no 
account, however, should this distributary be made until 
the Jhind Darbar consents to the condition that it should 
be wholly a British channel and all the inigation be looked 
after by British officials, and a consolidated rate he charged 
for the water, equal to the combined rates paid on British 
territory. 

Even on these conditions the benefit to the State would 
be so very great that directly it is seen by the darhar that 
it must accept the conditions or the channel will not be 
made, immediate consent will be given. These conditions 
are those made with Faridkot on the Sirhiiid Canal. On 
no account should any other arrangement be made with 
the Jhind or any other State, such as the former one made 
on the W. J. Canal, which makes the proper working of the 
canal impossible. It is like try in g to walk fast with a stiff 
knee cap. It was all right in old days when there was 
more water than could be used ; it is au anomaly and a blot 
in these days of economy of water. 

There is some other land to the south of the new 
Petwar distributary which should be taken np, and this 
would appear to he all, except an important part of the 
Hissar district near Barwala, between the Pahra and 
Mahsodpur distributaries, but unfortunately this cahaot be 
irrigated without upsetting the arrangements with the 
Patiala State as to irrigation from the Sirsa Branch. These 
territorial arrangements are heart-breaking, and oanals 
should belike railways, independent of these differences. 

The canal officers should be encouraged to Work up the 
irrigation in Hissar to the utmost. It is much easier to 
irrigate near the heads of ohannels than at the tails, 
especially when, as here, the ohannels are very long, but it 
is essential that the water should be pushed down to the 
extremities. The Bhiwani Tebsil of the ffissar district has 
practically had' no irrigation as yet from the Bhiwani 
distributary. 

Every bit of the Hissar distriot which can be ooramanded, 
and is not altogether too sandy, should be irrigated and get 
its share of water, whether from the W. J. Canal or other¬ 
wise. Some of these other portions of the district will be 
mentioned later, and the question of how this can best be 
done will be discussed. 

29. Bohtah district .—The Rohtak district is perhaps 
the next worst district to Hissar, though after a long 
interval. 

The Gohana Tehsil is well irrigated. The Sampla and 
Rohtak Tehsils are both irrigated, and when the irrigation 
on the Bhalot and Bhiwani distributaries, especially the 
latter, is developed, then these two tehsils will also be 
secured, and the Jhajjar Tehsil will be the only one left 
to be troubled with famine. 

This is not an easy matter to remedy. The land is almost 
all too high to be watered by the canal. The writer has 
not sufficient local knowledge to say how this problem ean 
best be solved, but probably it can be done in connection 
with the drainages which run into the Najafgarh Jhil, 
including drain No. 8. Lack of knowledge of details 
precludes more being said, but with the rest ot the distriot 
seemed, scarcity in the Jhajjhar Tehsil cannot be bad, hut 
certainly remedial measures are possible here also. 

so. Native States in South-East Punjab ,—There are 
portions of the Patiala, Jhind, aud Nabha States in the 
extreme south-east corner of the Punjab. These suffered 
greatly in the recent famines. The country here is very 
like that of the Qurgaon distriot alongside, and it can be 
treated in just the same way by local irrigation works and 
the damming up of torrents. 

31. Earned district.—'ih.e gccaiec part of the Earnal 
district is thoroughly protected by the W. J. Canal. Soma 
portions of the distributary system, espeoially the Narc^k 
distributary and Chautang scheme, need developing, like 
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"hose in Hissar, but when this is done, the greater part of 
Karnal will be quite raised above fear even of soaroity. 

The other part outside the scope of the W. J. Canal 
proper will be separately considered. 

33. Suggestions as to arrangements far the above pro¬ 
posals.—lx, will naturally be enquired whence the water is 
to come from to carry out tlie above. 

It is not proposed to attempt a final answer to this ques¬ 
tion, hut some suggestions as to the way in which the 
shlntion can be gained may be mentioned. 

Unfortunately the Jumna River does not lend itself to 
canal extension as well as the other Panjah rivers, for it 
rises more tardily in the spring (a great defect), and 
generally falls more quickly, in the autumn. Therefore, 
while sometliiiig might be gained by carrying larger 
supplies wlien available, yet the gain would be less than on 
other canals. 

The first thing to be done is to improve all the internal 
avtaugemente. Much, very much, has been done, and is 
being done, but mucli remains to be done. The old irrigators 
are the worst offenders. Their water-oouraes must be made 
straight, and must he well kept, and the land must be divid¬ 
ed up into the proper plots (kiaris). The cumbersome and 
troublesome rules on tlie subject must be amended, and it 
must he made clear to everyone oonoerued that the necessary 
divisions must be made, or the wate# will be out oflF. The 
question is of such importance that it must be approached 
in a thorough and systematic manner with insistence. The 
water saved by this reformation will be a distinct step to 
the gaining of the end in view. Together with this, the 
standard of maintenance must be raised still higher, the 
channels be better kept even than now, and the expense 
of this high standard must not be grudged. It must be 
borne in mind that on a defective canal like this the cost 
of maintenance must be much higher than on well designed 
canals,* 

With the above there should be a great rise in the rates 
for sugarcane. It is the waterings for the cane which so 
stand in the way of the developments imperiously needed. 

The combined rates for sugarcane should be raised from 
Es. 9 per sore, as at present, to at least Rs. 18. The 
result will then either be that little cane will be grown, 
in which case the problem would be solved at once (there 
would be ample water for all that is wanted), or else, and 
this is far more likely, the area of cane will be much as 
before (this is the conclusion come to after careful enquiry), 
but the revenue will be increased by four or five lakhs of 
rnpees per annum, and this, though not so etficacions as 
the alternative, would go far towards solving the question 
in other ways. 

It must be remembered that until the recent drought 
occurred, much land of the Delhi and Karnal districts 
suffered from over-irrigation. These parts were under 
medical supervision because of their nnhealthiuess. The 
spring level was very high, less than ten feet from the 
surface, and the land was impoverished. This was in spite 
of the marked improvement effected by the drainage 
schemes before alluded to. 

The extensions of the canal on the one hand and the 
seven years’ drought on the other have been the greatest 
tlessiog to these over-irrigated parts. They could not get 
the same water as before because of the great demand, and 
much less rain fell. The consequence is that these parts 
have marvellously improved in tone, in health, and ferti¬ 
lity by the very cause which brought snob suffering 
elsewhere. The spring level, too, though stiU very high, 
has fallen. 

It is to be hoped that this improvement will be main¬ 
tained and even increased, and that on no account will 
these tracts be allowed to revert to their old condition. 
The people here should pay well for the water, especially 
for the cane, and pressure should be put on the people to 
irrigate by wells where the spring level is less than 15 feet 
from the surface. The amount of irrigation allowed in 
such tracts should he strictly limited, and it should not be 
allowed at all where the level ia within 10 feet of the 
surface. 

Thus the reproach caused by the nnhealthiness brought 
about by the irrigation of this canal would he completely 
wiped out, while the water saved would go to enrich tracts 
which so much need it. 

38. ’Further suggestions ,—It is believed that by the 
above methods there will be no difficulty experienced in 


* TbU k another argument for the rednotiou of the capital cost of 
this canat, vhich has before been alluded to. 


getting suflficient water to completely develop all the later 
extensions on the W. J. Canal, and also to irrigate all the 
tracts still nnirrigated, but potentially commanded by this 
canal. 

Then famine should be for the Punjab a thing of the 
past, and a measure of scarcity over a very reduced area 
be the worst to be feared. 

It should be insisted on that the matter be fully taken 
in hand at once, as one of the deepest importance. Pre¬ 
vention is much better than cure. 

Once it is understood that the thing must be done, im¬ 
possibilities will vanish. 

If, however, it be still urged that there is no water 
which is really a vain plea, then another suggestion is put 
forth as follows 

There is a most rapid fall between Tajawala and Dada- 
pur at the head of this canal, and any required 
amount of power is available. 

The canal, in its upper reaches especially, passes 
through a water-logged spongy soil, saturated 
with water, which in places, as above Indri, comes 
to the very surface of the ground. 

There is no engineering difficulty in converting the 
power into electricity, and pumping up the water 
from the^ saturated soil and adding several hun¬ 
dred cubic feet a second to the discharge of the 
canal, if need be, and returning the water to the 
soil in the flood season to be again pumped up. 

This scheme would, however, be very costly, espe¬ 
cially because of this, that there would be So 
many years normally wet, when extra water 
would not be required. The scheme is merely put 
forth as an alternative in case the first suggestions 
(which the writer is assured are all that is needed) 
are objected to. 

The great thing is to get the water to the parts which 
need it so much, instead of lavishing it where bnt little 
needed and even where it may do harm. Once the 
normal character of the seasons is reverted to all will come 
right as to the widest extensions, if the canal be properly 
worked. 

34 A lost opport’mity.—^hs.i a splenMd opportunity 
was lost when the W. J. Canal was remodelled in the 
seventies to have taken up the whole commanded area in a 
thorough manner ! t Such an opportunity can never come 
again, and the canal most now be a makeshift with many 
bad mistakes to the end of the chapter, but the minor exten- 
sions here proposed in addition to the major ones that have 
been carried out in the last tea years or so will do much 
to wipe out the reproach of the past and completely change 
the old order of things, in which the parts which wanted 
the water least got the most, and those which wanted it 
most got none. 

35. The tract between the W. J. irrigation and the 
Ghaggar .—There is still one more tract of land to be dis¬ 
cussed, and that is the tract between the Western Jumna 
irrigated area and the Ghaggar, including the tract at the 
lower part of the Ghaggar, where the Ghaggar canals are 
situated. 

This is a tract seamed in its upper portion by great 
torrents, which all eventually unite and find their way into 
the Ghaggar River. This tract is not in a flourishing condi¬ 
tion. It is sometimes inundated and at other times suffers 
from drought. 

The torrents have often been obstructed in a most nn- 
scientific way for rude irrigation, with the result of injured 
health, blocked drainages, and general impoverishment of 
the country. 

What is wanted is a clear water-way for the floods, and 
some arrangement for supplementing the water-supply in 
times of drought. 

In this portion are the Sarusti District Canal (Karnal), 
the Rangoi District Canal (Hissar), the Ghaggar Canals 
(Imperial). None of these have worked to any extent in 
these late years of drought, and this bit of country wants 
thorough consideration. 

It is believed that it is possible to put this tract into 
thoroughly good order, but it will be expensive, and the 
scheme must not be expected to be remunerative in a pecu¬ 
niary sense, but indirectly it will be very advaatageons and 
remunerative. 


t Doubtless the importance of the question in the broadest eenee 
was not understood, but the Irrigation Department would have done the 
u otk in a Jar more ihorougU manner bad its officera been allowed to do, 
it as they wished. 
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36. Proposals ,—All obstructions should be taken from 
the torrents. If irrigation is to be done from them at all, 
it should be by means of [.roper channels taking out above 
properly constructed bat cheap regulators, under the con¬ 
trol of those who will work them properly, and the channels 
must be re dug where blocked, and parts must be straight¬ 
ened. 

The Sarusti Canal is a thoroughly sound one in its oonoep- 
tion, but it was marred for lack of funds. Even as it is, it 
will work fairly well in normal yeais, but it will fail in 
bad years like the recent ones. 

What is wanted is an embankment at the lower end of 
the lake from which the canal takes out, with a masonry 
regulator (a needle weir perhaps the best) in the centre of 
it, so tiiat the lake may be much enbirged and deepened, 
and the canal made much more efficient. This will be a 
great improvement, and the canal be much more workable. 

It can, however, be still further improved. There are at 
least three months in the year in which theye is spare 
water in the Jumna river. 

There is a torrent jnst above Dadapiir, into which spare 
water can be forced, and this water will then, partly by 
existing ohannels enlarged, and partly by new outs, com- 
bined with suitable regulators, find its way into the Sarusti 
torrent, and feed the lake from which the Sarusti Canal 
takes off (a part being taken if needed for the Chautang 
scheme). 

Three months’ supply can be counted on, and this is 
sufficient to make these canals work fairly (with less they 
can do but little, and only grow a very coarse rice), and 
if in the Karnal district irrigation wells were also con¬ 
structed to work with the canals, as is done on tracts 
irrigatad by inundation canals iu general, this tract would 
be most flourishing. Also it will then be possible for the 
canal to be prolonged through a barren part of the Patiala 
State into the Hissar district near 'I'obanti, and water a 
very needy portion of the Eatiabad Tehsil, r>«., that 
between the Sirsa Branch and the Eangoi Canal, and it 
would thus be invaluable for the famine protection of 
Hissar. 

Let it he said as a rough approximation that the Sarusti 
Canal be enlarged to carry 1,200 cuseos, of which 330 be 
used in-Hissar, 200 iu Patiala, and 450 in Karnal, the 
rest being absorbed. This would thoroughly secure this 
tract, which needs a double treatment, vis., proper control 
of the torrents and water for times of drought. 

The channel out of the head channel above Dadapur 
could be made to carry 2,000 to 2,200 cusecs; the surplus 
would he carried on through the outfall below the head of 
the Sarusti Canal into the Qhaggar River, and by means 
thereof the Ghaggar Canals would be able to work satis¬ 
factorily, and the Eangoi Canal prospects would be secured. 
These canals all irrigate the thirsty Hissar district, and 
will thus do much to raise it above all scarcity. 

87. Further proposala.—Thh scheme would not be 
directly remunerative, but it would he of great service. 
It is one which in its design and construction, and also in 
its maintanance, should be entirely in the hands of the 
Irrigation Department, for, if badly designed or worked, it 
would do great damage, The two railw'ays also which are 
crossed wonld'require assurance as to the maximum volumes 
of water they might have passing their lines;«they will, 
doubtless, need to strengthen their bridges, and to be 
repaid for doing so. Proper regnlations would be required 
to ensure correct working, and great promptness would 
also be needed to shut off all extra water when the torrents 
were flowing full. Then, again, as the canal would water 
two districts and a Native State, therefore district authori¬ 
ties woriid not be able to work it. 

N.F .—The whole canal should he under one management 
only, not partly liritish, partly Native State. This latter 
arrangement is fatal to nil good work, economy of main¬ 
tenance, and efficiency of every kind. 

38. Completiots of the shetoh .—This completes the 
sketch of the requirements of the Punjab (and Sind), with 
a view to the best use of the available water-supply, the 
prosperity of the province as a whole, the prevention of 
famine, and even of scarcity. 

Before ending, however, it is desired to call attention to 
three matters of great importance. 

39. Maintenantce of cajjcrfs.—The question of the 
maintenance of canals has been mentioned in connection 
with the Western Jumna Oanal, hut everywhere, greatly 
as the standard of maintenance has risen of late years, 
these is the greatest need of raising it much higher. 


It must be understood that to have every channel in 
perfect order is not a matter of eyewash, but that it means 
economy of water. Every irregulnrity, every hole or 
unevenness, every unnecessary bend and twist, every un¬ 
necessary length in reaching any goal, means loss of water 
more valuable than gold. 

Money for maintenance has been far too grudgingly 
accorded. &ive money for this ungrudgingly. It will 
return doubled and trebled ; and not only so, hut the less 
the absorption the less the fear of injury to the soil. All 
Government ohannels must be beautifully kept, and the 
cultivators must be made to understand that they must 
keep theirs beautifully too. The old crooked water-courses 
must be relegated to the past; the old ones rqust be re¬ 
modelled, the new ones must be aligned by dompetent 
officials, and properly dug from the start; the fields must 
be properly divided up according to the regnlations, which, 
alas, have been but little observed, and thus, step by step, 
the old order brought nearer perfection. 

40. Differential rates.—li will hardly he disputed by 
any who have a thorough knowledge of the subject that the 
returns obtained for the water used for irrigation are 
exceedingly inadequate. 

This is seen by the extraordinary enhancement in the 
value of the land when it becomes irrigable. That the 
value should be enhanced is intelligible enough, and quite 
right, but the value is not only doubled and trebled, but 
sometimes twenty-fold what it was before. 

It is often stated that the condition of the peasantry on 
the new canals is very satisfactory. This is true, but it 
is the condition of the peasantry in the uninigatad lands 
which should be more seen to, and the abundance of the 
holders of irrigated land should go in greater proportion 
than it does to the less fortunate, so that their lot may be 
ameliorated. 

Some expensive and some unremunorativd schemes have 
been mentioned as necessary, and there is every reason to 
urge why the fortunate possessors of laud on permanent 
canals should bear the burden thereof. 

The diflicnlty of getting adequate returns doubtless lies 
in the differences of the soil. 

On the average the rates charged are oousiderahly too 
low, but for some soils they areas much as can be borne, 
possibly too high in a few cases. On the other hand, there 
are soils and crops which could well pay vastly more than 
they do, and still make splendid returns. 

It is suggested that the better kinds of produce might 
pay more in proportion to the poorer kinds; sugarcane 
pays absurdly low rates, while there might well be a greater 
difference between the rates for wheat and for barley than 
there is, and so on. The great desideratum, however, 
seems to be that just as there are differential rates for 
diff'ereut classes of crops, so there should bo for classes of 
soil.* 

As in the settlement of a district the various kinds of 
laud are classified and revenue rates fixed accordingly, there 
would be no difficulty in arriving at the necessary conclu¬ 
sions to enable differential rates to be fixed. 

Difficulties doubtless there would be, and possibly new 
legislation required, but it would be a great thing to over¬ 
come these diffioulties and to get a return for the water 
supplied which would be a closer approximation of its real 
value than now obtains. 

Who can doubt that if people were allowed to acquire 
rights in the water and to sell it, that they would charge 
far more (double or treble) than is charged now. 

There was a case of this sort where a European, named 
Staines, acquired a water-course on the Western Jumna, 
Canal near Bohtak, with certain rights, and for years he; 
made large profits by selling the water at very high prices, 
and a large sum was eventually paid him as compensation 
for his loss (when he could no longer do this) by order of 
the Lieutenant-Governor, 

41. Fstablishment,—One other matter will be meu- 
tioned, and that is the question of the establishment, and 
in a way it is the most important of all. 

An officer giving evidence before the Famine Commission 
asked to be allowed to speak on this point, but was told it 
was barred by the constitution of the Commission. Never¬ 
theless an Irrigation Department in the highest possible 
state of efficiency is the best possible preventive against 
famine. 


• This is Bot an OTiginal idea, but it is a very good ous. 



MINUTES OP EVIDENCE. 


243 


Work up the Irrigation Department, give to it much 
larger scope than at present, throw the onus of preventing 
famine on the offteers thereof, let this be looked at as a 
chief datv of the department, and it will do more than 
anything else to avert famine. 

T)he Irrigation Department has vastly expanded of late 
years, and must expand much more, but the establishment 
of the Irrigation Department has been little oared for, 
disoontent rules, and the Service is most unpopular. This 
can easily be proved. Ask for volunteers from the Irriga¬ 
tion Department for the Eailways or for the Buildings 
and Roads Branoh, and many will respond at once. Ask 
for volunteers from the Railways or B. & R, Branoh for 
Irrigation, and not one will come forward. This is not 
a theory ; it is a fact, for it has been tried. 

This ought not to be. There is nothing material that 
can benefit India as much as irrigation, and there is no 
branch of Engineering which presents so many difficulties 
and contains so many problems to be solved. 

Moreover, there is one matter In this connection which 
has not received sufficient attention. This is as follows:— 
In other branches of eiigineering the Indian Engineers enter 
into the labouis of myriads of European engineers, who are 
ever engaged in solving the various difficulties that arise, 
but in Irrigation the Engineers are Pioneers, having to 
work out their own problems, and others enter into their 
labours, as in the case of Egypt 

Surely this is reason enough for seeking the highest class 
of men for this work—men who are observant, wbo, not 
content just to plod along, carefully study the various diffi¬ 
cult problems which meet them in their work, full of 
enthusiasm, who understand that there are immense possi¬ 
bilities in this field if the subject be mastered. 

To get men of this class, it is worth while to pay highly, 
and nothing is more costly than to get inferior men for snob 
complicated and delicate work as this is. 

Entry into the department should be looked at as a prize ; 
and when officers prefer, as they do, tbo matter of fact 
Buildings and Roads Branoh to the Irrigation^ Branoh with 
its fascinating problems, it shows that there is something 
wrong. 

It is not meant that there are not able men in the depart¬ 
ment ; there are several who could be named of very high 
ability, while the department, «s a whole, is extremely hard 
working, being in a way fotoeti into hard work, because in 
the lonely life led there is so little else to do. Nevertheless 
the present method pursued is not the way to secure men 
up to the required standard. The loneliness, the laborious 
character of the work, and the fact that he who would excel 
therein must cut himself off from the pleasures of society, 
and spend most of his time in camp, hot weather and cold, 
in a way which is not at all necessary with other engineers, 
should be borne in mind. 

The jangle allowance was a step in the right direction, 
hut a more generous treatment by far is necessary if the 
department is to reach and maintain the high standard of 
efficiency which is so desirable. 

When, particularly, we look at the officers on whom so 
much of the burden of the work falls, i.e„ on the sub-divi¬ 
sion^ offioers—what do we seeP A most heterogeneous 
mass. Imperial engineers ; provincial engineers ; temporary 
engineers, picked up anyhow and treated as aliens; subor¬ 
dinates of all sorts ; and even zilledars holding sub-divi¬ 
sions. The confusion is terrible. How can a proper stand¬ 
ard be gained under these circumstances P The matter has 
been reported and referred by the Bocal Government often 
enough, but no real reformation has been attempted. 

The matter needs to be taken up thorooghly. The 
Irrigation Department wants to be treated in a most gener¬ 
ous manner in aocordanoe with the exigencies of the case as 
a department “ s«» generis," just as the railways are 


treated; and as Irrigation officers labour under so many 
disadvantages in some ways which cannot be remedied, 
these should he made up to them by extra pay and increased 
advantages in other direotions as a compensation, so that 
entry into the department may be as much desired as now 
it is dreaded. 

It is earnestly hoped, however, that no snob remedy will 
he proposed as to make the irrigation officials simply 
engineers, while all the rest of the work is done by revenue 
officials. This would he to damage the department more 
thau anything else could do. It would take ail the heart 
out of the engineers. They would no longer be able to 
work for results as they now do. The engineering work 
would sink into dry routine, and the many complicated pro¬ 
blems which now engage the minds of the thoughtful among 
them would no longer engage their attention. There are 
undoubted defects, but this certainly is not the remedy. 

The higher revenue officials engaged in the work would 
never make this work their life study as the engineer has 
to do. It would merely be an episode of many in their 
lives. The Civil Servant would take it up no doubt in good 
earnest and do his best, but the post would only be a step¬ 
ping-stone to a higher appointment of a different kind. How 
could he take up the questions involved as those do who 
have but this one matter to engage their attention. It is 
not a question of the ability of the two classes, hut of 
whether efficiency can be obtained on any subject by men 
wbo can give but minor attention to that subject. 

42. Summary ~lt now remains to give a brief summary 
of the contents of this paper 

(1) Let the possibilities of the future be read in the 

light of the progress in the past. 

(2) Let there be greater boldness in attacking the 
problems to be solved, and let these be taken up in 
a broader manner than has yet been done. 

(3) Inundation canals must be supplied from weirs j 

navigation must not be considered. 

(4) Use every drop of available water as far as possible, 

, even If cheaper lohemes can be designed which 

entail waste of water, ’ 

(61 Every bit of land which needs water to be irrigated 
if possible, even if the schemes be costly. 

(6) Famine to be looked at as a blot and anomaly, 
and thoroughly combatted, money being freely 
given even to unremunerative schemes for this 
purpose, 

(7) The Indus water to be more fully utilized in Sind 

88 well as in the Punjab. 

(8) The Jhelnm, Chenab, and Ravi water to irrigate 
up to the right bank of the Sutlej (except* the 
Sutlej low lands). 

(9) The Beas-oum-Sutlej water to be utilized on the 

left hank thereof. 

(10) The tract between the Gbaggar and the Jumna 
to be more fully irrigated, each part being dealt 
with on its own merits. No tracts commanded by 
the VV. J. Canal to be left without irrigation. 

(11) A higher standard of maintenance to be adopted 
and more money spent thereon. 

(12) Differential rates for soils to be adopted, as well 
as higher rates for high class crops. 

(13) The establishment to be remodelled and dealt with 
more generously, as for a department by itself. 

43 . Sinai remarh.—It is believed that the proposals 
made herein will not only conduce to; the better develop¬ 
ment of the Province as a whole than anything vet proposed, 
but that they will even be the best in direct pecuniary 
results, taking these over a series of 30 or 40 years. 


(36) QuestionsforBevenue Officers inelnding Oncers ofthePublie Works Department who have had experience 

of the administration of water-supply^ 


2f B —OSesM are requested to answer those qaestloni only regardinv which they con give information from pereonal knowledge, or from 
' anthentie sonroe. 


A. — General, 

1. To what district or tract do the answers below refer P 
What opportunities have yon enjoyed of becoming acquain¬ 
ted with it P 

2» What is the average rainfall in each month of the 
yearP 

Punjab 


3 . Is there any obstacle to the extension of irrigation 
arising from— 

(1) sparsity of population ? 

(3) insufficient supply of cattle suited to the cultiva¬ 
tion of irrigated InndP 

(S) insufficient supply of manure P 

2 E 


Col. S. L. 
Jacob, 
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(4) ttnsuitability of Soil (e.gu black cotton soil) to irri¬ 
gation P 

(6) uncertainty of the supply of water or its too late 
ooiiimeneement or too early sessation P 

(6) lack of capital for the initial expenditure or of 

funds for the more expensive cnltivatiou of 
irriKateii crops P 

(7) fear of enhanced rent or revenue assessment P 

(8) Uncertainty of tenure or defects of the Tenanoy 

Law P 

^9) other reasons P 

4. For what period, if any, is land which is irrigated 
from works constructed by private capital exempted from 
enhancement of assessment on aooount of the irrigation P 
How is the exemption seonred in practice P Is any similar 
exemption from enhancement of rent extended to tenants 
who have extended irrigation to their holdings at their own 
cost P Do you consider that the existing provisions in this 
respect are sufficiently liberal P If not, what alterations 
would you suggest P 

5. Are loans under the Land Improvement Aot freely 
taken by the people for the extension of irrigation ? If 
not, why not, and what measures would yon suggest for the 
encouragement of these loans 1 Would yon recommend— 

(1) reduction of the rate of interest? 

(2) remission of the interest P 

(3) partial remission of the advance P 

(4) totol remission in case of failure of the attempt to 

obtain water? 

(5) exteosiou of the period of repayment P 

(6) grants-in-aid P 

6 . Does the extension of irrigation tend to injure the 
remaining cultivation by attracting its onltivators to the 
irrigated tracts? 

Can you give any Instance of this which has come to 
yonr knowledge? Is there any strong desire evinced 
among the people of your distriot to have means of ii-rigation 
extended to it or increased P 


S.—Camth qfeontimiioiteflow. 

7. To what extent does the irrigation increase the value 
of the produce of land— 

(1) by rendering it possible to cultivate two harvests 

instead of one? 

(2) by leading to the substitution of more for less 

valuable crops or varieties P 

(3) by increasing the yield- 

fa) in a year of ample rainfall ? 

{b) in a year of scanty rainfall P 
(o) in a year of drought P 

8 . Can yon give an approximate estimate of the increase 
in the total annual value of the produce per acre due to the 
irrigation— 

(1) on the average of a normal term of years P 

(2) in a year of drought P 

9. What is approximately the average annual rate per 
acre paid oo account of irrigation— 

(1) by the cultivator (or the owner f*) of the land to the 

owner of the canal in the form of water-rate or 
otherwise P 

(2) by the onltivatoT to the owner of the land in the 
. form of enhancement of rent or otherwise P 

(3) by the owner of the land to the Government in the 

form of enhancement of revenue. Water advan¬ 
tage rate, owner’s rate or otherwise P 

In each case please state whether the rate is paid on the 
area actually irrigated during the year, on the area ordina¬ 
rily irrigated, on the whole irrigable area, on the total area 
of tbe holding, or how. 

10. What, if any, private expenditure is necessary to 
bring the water to the field or to prepare the land for irriga¬ 
tion P Is this generally incurred by the landlord or by tbe 
tenant P If by the latter, what seonrity has he for reoouD- 
msntP 


_ 11.- Has any damans resulted to the people or deteriora¬ 
tion to tlie soil from irrigation without manure, from too 
priifnse, too extensive, or too frequent irrigation, from 
water-logging, ^alt efflorescence or I'therwise P If so, what 
is its form, its extent, and, in yonr opinion, its cause and 
tlie possible remedy P Of wnat standing respectively arq 
the irrigation in question and the evil which has sprung 
from it P Is the latter inorsasingP What is your experi¬ 
ence of the results ol draining irrigated land P 


C, — Canals of intermittent flow. 

Small irrigfltioQ obaonels, enpplied by temporary dams thrown 
across a river-bed, are Included under this heading. 

12. Please describe generally— 

(1) tbe manner in which the -- li - oinal for 

group of canals) in the ———— district is 

supplied with water; 

(2) the manner in which the water is distributed to the 

land: 

(3) the period for which tbe supply is ordinarily main¬ 

tained— 

(os) in a year of ample rainfall; 

(b) in a year of scanty rainfall; 

(e) in s year of drought. 

W. To what extent does the irrigation increase the 
value of the produce of land — 

(1) by ^rendering it possible to cultivate two harvests 

instead of one P 

(2) by leading to the substitution of more for less 

valuable crops or varieties P 

(3) by increasing the yield— 

(а) in a year of ample rainfall P 

(б) in a year of scanty rainfall P 

(c) in a year of drought P 

14. How far is the value of the irrigation diminished 
by- 

(1) the too late commencement P 

(2) the too early cessation of the supply P 

_ 15. Is the irrigation ordinarily supplemented by ii-riga- 
tion from wells given to the same land and, if so, how far 
is this essential P 

16. Can you give an approximate estimate of the increase 
in the total annual value of the produce per acre due to the 
irrigation— 

(1) on the average of a normal terra of years P 

(2) in a year of drongbtP 

17. What is approximately the average annnal rate 
per acre paid on acconnt of irrigation— 

(1) by the cultivator (or the owner ?) of the land to the 

owner of the canal in the form of water-rate 

or otherwise P 

(2) by the onltivator to the owner of the land in tbs 

form of enhancement of rent or otherwise ? 

(3) by the owner of Ihe land to the Government in the 

form of enhancement of revenue, water advan¬ 
tage rate, owner's rate or otherwise P 

(4) by the owners of the canal to the Government in 

the form of royalty ? 

In each case please state whether ths rate is paid on the 
area actually irrigated during tbe year, on tbe area ordi¬ 
narily irrigated, on the whole irrigable area, on the total 
area of the holding, or how, 

18. What, if any, private expenditure is necessary to 
bring the water to the field or to prepare the land for irri¬ 
gation P Is this generally incurred by the landlord or by 
the tenant P If by the ratter, what security has he for 
teoonpmeut P 

^ 19, Has any damage resulted to the people or deteriora¬ 
tion to the soil from irrigation without manure, from too 
profuse, too extensive or too frequent irrigation, from water- 
»lt efflorescence or otherwise P If so, what is 
its form, its extent, and, in your opinion, its cause and the 
possible remedy P Of what standing respeotively are tbe 
mrigation in question and tbe evil which has sprung from 
it P Is the latter increasing P What is your experience of 
tbe results of draiuing irrigated land P 
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20. How 5s the maintenance (tepair*, silt olearant-e and 
the like ) provided for, and what is the approximate annual 
cost per acre irrigated ? Does the system work fairly well 
and is any legislation required P 

21. Were any of the canals constructed by private 
persons P Has any trouble arisen in such cases in regard of 
the supply of water by the owners of the canal to other 
owners of land, or of the realisation of dues for the same P 
Has it been lound necessary for Government to take over 
the managemeut of any private canals, and if so, why P 

22. Do you consider it advisable to encourage and assist 
the construction by private persons of further cauals, and, 
if so, how could this best be done ? 

J). — Tank*. 

23. Please describe generally— 

(1) the way in which the tanks in the- 

district are supplied with water; 

(2) the manner in which the water is distributed to or 

utilised upon the land ; 

(3) the period for which the supply is ordinarily 

maintained— 

[a) in a year of ample rainfall; 

(J) in a year of scanty rainiall; 

(e) in a year of drought. 

(4) the area ordinarily irrigated from a tank. 

24. To what extent does the irrigation increase the 
value of the produce of land— 

(1) by rendering it possible to cultivate two harvests 
instead of one? 

(3) by leading to the substitution of more for less 
valuable crops or varieties ? 

(3) by increasing the yield- 

fa) in a year of ample rainfall P 

(5) in a year of scanty rainfall ? 

(c) in a year of drought P 

25. How far is the value of the irrigation diminished 
by— 

(1) the too late ooramenoement P 

(2) the too early cessation of the supply P 

26. Is the irrigation ordinarily supplemented by irriga¬ 
tion from wells given to the same land and, if so, bow far 
is this essential P 

27. Can yon give an approximate esiimate of the increase 
in the total annual value of the produce per acre due to the 
irrigation— 

(1) on the average of a normal term of years ? 

(2) in a year of drought P 

28. What is approximately the average annual fate per 
acre paid on account of irrigation— 

(1) by the cultivator (or the owner P) of the land to the 

owner of the canal in the form of water-rate or 
otherwise P 

(2) by the cultivator to the owner of the land in the 

form of enhancement of rent or otherwise P 

(3) by the owner of the land to the Government in the 

form of enhancement of revenue, water advan¬ 
tage rate, owner's rate or otherwise P 

In each case please state whether the rate is paid on the 
area actually irrigated during the year, on the area ordi¬ 
narily irrigated, on the whole irrigable area, on the total 
area of the holding, or how. 

29. What, if any, private expenditure is necessary to 
bring the water to the field or to prepare the land for irri¬ 
gation ? Is this generally incurr^ by the landlord or 
by the tenant P If by the latter, what security has he for 
recoupment P 

30. How is the maintenance (watching, repairs, silt clear¬ 
ance and the like) provided for P What is the approximate 
annual cost per acre irrigated P Does the system work 
fairly well and is any legislation required? 


31. In the case of tanks constructed by a private person 
or persons, how is the distribution of water to the other 
owners of land regulated or arranged forP Has any 
trouble arisen iu this respect or in connection with the reali¬ 
sation of water dues? If so, is Government aesistauce 
advisable and is any legislation required ? 

32. Do you consider it advisable to encourage and assist 
the construction by private persous of further tanks ; and, 
if so, how could this best be done P 

33. Is much inconvenience experienced from the liabi¬ 
lity of tanks to silt up P Can yon give any statistics as 
regards the depth of silt accumulation per annum P Is it 
the custom to remove the silt by dredging or otherwise ? 
If not, what steps are taken to prevent the ultimate silting 
up of the whole tank P 

E .— Wells. 

34. Please state generally for each of the main tracts 

into which the—.-district is divided— 

(1) the average depth of permanent wells j 

(2) the nature of the supply, whether from springs or 

from percolation, and whether liable to fail or 

become too saline to use- 

fa) in an ordinary year; 

(6) in a year of drought; 

(3) the average cost of oonstruotion ; 

(4) the average duration of a well; 

(5) the manner in which the water is usually raised ; 

(6) the average area attached to and commanded by a 

well; 

(7) the average are a irrigated in any one yeat. 

35. To what extent does the irrigation increase the value 
of the produce of land— 

(1) by rendering it possible to cultivate two harvests 

instead of one ? 

(2) by leading to the substitution of more for less 

valuable crops or varieties P 

(8) by increasing the yield— 

(а) in a year of ample rainfall ? 

(б) in a year of scanty rainfall ? 

(e) in a year of drought P 

36. Can yon give an approximate estimate of the increase 
in the total annual value of the produce per acre due to the 
irrigation— 

(1) on the average of a normal term of years ? 

(2) in a year of drought P 

37. What is approximately the average annual rats per 
acre paid on account of the irrigation— 

(1) by the cultivator to the owner in the shape of en¬ 

hancement of rent P 

(2) by the owner to Government in the shape of en¬ 

hancement of revenue P 

Are these rates paid on the total area attached to and 
commanded by the well or on the area actually irrigated 
during the year, or how P 

38. Are serious difficulties often encountered— 

(1) in the selection of a spot in which a supply of 

water will be obtained P 

(2) in the actual oonstruotion of the well P 

Has assistance ever been offered by Government or by 
local bodies in the shape of expert advice, trial borings, the 
use of boring tools, or otherwise ? If so, how far has this 
assistance been made use of and found successful ? If not 
do you think it would be useful and how could it best be 
given P 

39. Are you in favour of the construction by Govern¬ 
ment of wells in land which is private property ? If so, 
bow would yon work the scheme? If not, what objec¬ 
tions do yon perceive P 

40. Are temporary wells commonly used in the- 

district P How far are they a protection against drought ? 
How would you propose to encourage their construction 
in a year of scanty rainfall P 
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(3T) Memorandum (f poinU to he considered hy the Irrigation Horn 


1. For all dietrictB subject to drought the proportion of 

the cnltiirable area irrigated by 
eurSw “area Government oanala, district canals, 

private canals, wells and other 
sources, respectively with reference to the population. 
Figures have been given by Chief Engineer, Irrigation, 
taken from the Land Revenue Administration Reports, but 
some explanations will probably be required from Revenue 
Officers. 

2. Areas at present irrigated in ordinary and famine 

years by existing canals. Deve- 
' lopinent of irrigation on them 

during last ten years and further developments anticipated. 
Duty and improvement of duty. 

New projects in contemplation. Their position, scope 
and probable irrigating capacity. 

Average capital cost of canals per cuseo of maximum 
supply or per acre annually irrigable. Also average gross 
revenue and working expenses per acre irrigated. 

Are many extensions or improvements of minor works 
which would be certain to prove remunerative or to increase 
the efficiency of these works held in abeyance owing to 
restriction of funds available from the ordinary grant P 

Ratio of average rahi supply to maximum discharging 
capacity of canals. Possibility and consequences of provid¬ 
ing a supplementary rati supply on certain canals. 

Drainage of irrigated tract'. Scope for drainage works 
and other canal improvements, such as diversions or onts-ofE, 
which may be reserved for relief labour in seasons of famine. 

Notes on most of these points have been prepared by the 
Chief Engineer upon which he and his officers will he orally 
examined. Civil officers will probably also have opinions to 
offer on some of these points. 

3. Number and capaoities of the Provincial canals. 

Provincial. Expenditure on new works and on 

maintenance during last ten years. 
New Provincial works, if any, sanctioned or proposed. 
Extent to which Provincial revenues have been applied to 
the construction of new irrigation works and the limitations 
to such application. Does the Province get the whole of the 
increase of revenue due to the construction of such works P 
Have present arrangements under the Provincial settlement 
the efiect of encouraging or discouraging the application of 
Provincial revenues to works of irrigation P Is it desirable 
that Provincial revenues should in future be devoted to the 
construction of such works, or should all new works be oon- 
strncted from Imperial Funds P In what oases should new 
irrigation works be undertaken as a charge against Provinc¬ 
ial Funds. 

4. Districts in which irrigation works have been con- 

......... , structed or are controlled by the 

Drstnot .rngat.on works. 

is still a field for such works. Names of existing works, 
their irrigating capacity, capital cost and gross and net 
revenue. Should District Boards be encouraged to under* 
take Buck work, or may District Funds be reasonably 
appropriated to such purposes for the benefit of a few land- 
owners ? In districts in which new works of this class can 
ha proposed, is it desirable that they should be un¬ 
dertaken by the District Boards, and if not, by what 


agency should they be coostructed or controlled P 
What credits are made to. the Boards 00 account of these 
works P Are they empowered by law to levy water rates, or 
are snob rates levied by agreement P Are they entitled to 
any contribution from Government, in consideration of the 
increase of land revenue that may be dne to the works P 

6 . Districts in which private canals of any imporfance 

Private irrigatloa works exist. Do the numbers of these' 
other than wells. canals show a tendency to increase 

or decrease, and have many or any new private canals been 
constructed within last ten years P Are snoh canals con¬ 
structed by individual landlords fOr the benefit of their 
tenants, or by associations of landlords or onltivators, and is 
water supplied to outsiders, and if so, on what terms P Is 
it desirable or possible to encourage the multiplication of 
these works in particular districts, and if so, in what way 
could encouragement be most effectually given ? 

6 . Districts in which the extension or security of cul- 

tivation must depend mainly on 
® “■ construction of new wells. Num¬ 

ber of new wells constructed in such districts during last 
ten years. Inducements and assistance offered to landlords 
or cultivating tenants who propose to sink wells. Are these 
sufficient and is it likely that the construction of wells 
would be greatly stimulated by the offer of more liberal 
inducements or assistance on simpler or easier terms P Aver¬ 
age depth of water below surface. Have wells been abandoned 
owing to failure of the water-supply or from other causes P 
Average cost of wells and average area irrigated by a well 
(1) in an ordinary year, and (2) in a famine year. 

7. Districts in which flood protection or drainage works 

Flood protection and are required. Are these of suffi- 

drainugo works. cient urgency to be carried out 

whenever funds may be available, or may they be reserved 
for the employment of relief labour ? Would such works 
lead to any inovease or prevent any Joss of laud revenue, or 
are they recommended only on sanitary grounds, or as a 
means of employment for relief labour P 

8 . Classification of the works on which relief labonv was 

w , - ..t.j w employed in the districts affected, 

Works csscated by tenet j j j i. 

labour duiiBg the famines ol and amount expended on each 
1897 and IMO. class, sav Roads and Road-uietal- 

ling— Railway work, including collection of ballast—Irri¬ 
gation works--Village tanks and other water storage works 
—Miscellaneous—. 

Works uncompleted at end of famine which it is consi¬ 
dered desirable to complete as a charge against Provincial 
on Imperial revenues. Reasons for proposing their early 
completion and results anticipated. Results attained on 
completed irrigation or storage works, especially village 
tanka. Have they been found to hold water and to im¬ 
prove or conserve the resources of the village for watering 
cattle, etc.? 

9. Districts for which programmes have and have not 

Progiammcs ol relief been prepared. Examination of 

works. programmes, especially for dis¬ 

tricts most liable to famine, with reference to the number 
of units provided for, the distribution of the works over 
the distriot, and their utility. Arrangements for maintaih* 
ing, extending or completing the programmes. 



